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WATERSHED INVESTIGATION REPORTS 
SEVIER RIVER BASIN, UTAH 


Te NSie ke OD UG Tr. O oN 


This supplement to the Sevier River Basin Report describes those 
watersheds with potential and need for development through the Watershed 
Protection and Flood Prevention Act (Public Law 566) within the next 
10 to 15 years. Results of investigations presented here are limited to 
those developments which have a favorable benefit-cost ratio. Portions 
of projects not found feasible are not described. Information regarding 
these is available in Soil Conservation Service files. 


Additional studies indicated seven other projects would be feasible 
for construction beyond the next 10 to 15-year period. Also, changing 
needs and economic factors will change the timing for development in 
many of the study areas. 


The Basin-wide coordinated plan of development outlined in the 
Early Action Program report should be initiated. This plan would 
include the projects outlined here along with many other developments 
needed that do not qualify under PL=-566. Refer to the Early Action 
Program report for a detailed description of the coordinated plan of 
development. In addition, the appendices published with the Sevier 
River Basin report also provides useful information concerning the 
development of these watersheds. 


Most of the projects are oriented toward agricultural water manage- 
ment. The composite costs for project structural measures show a ratio 
of agricultural water management to flood protection features of 3.431. 
This may change in the final planning stages. 


Some of the terminology used in this report is defined below in 
order to facilitate a better understanding of the total concept. 


ROOT-ZONE WATER: Water delivered and available to the 
plant root zone used for production of plant fiber or 
discharged to the atmosphere. 


ROOT-ZONE WATER DEFICITS: The difference between 
root-zone water required to satisfy potential consumptive use 
and that amount actually available. For project benefit 
evaluation purposes, the root-zone water deficits have been 
computed by frequency analysis. These values will differ 
from the average annual quantities shown in the average 
annual water budget analysis. 


DISTRIBUTION EFFICIENCY: The transportation efficiency of 
the main distribution system which delivers water to the farm 
headgate. 


ON-FARM EFFICIENCY: The efficiency of the irrigation 
method used to deliver water from the farm headgate to the 
root zone. 


DOWNSTREAM EFFECTS: In some projects where agricultural 
water management features increase or decrease consumptive use 
on irrigated lands, the average annual outflow from the water- 
shed may increase or decrease and effect the supply to down- 
stream irrigated lands. 


Generally, unfavorable downstream effects are compensated for by 
decreasing consumptive use by phreatophytes and by regulation of the 
groundwater reservoirs to maintain outflow volumes. Detailed evaluation 
of these compensating effects on individual watersheds were not analyzed 
at this level of investigation. The reader is referred to the Main 
Report and Early Action Program report for a discussion of this on a 
Basin-wide basis. 


The following actions describe the project features of the twelve 
potential projects found feasible for construction during the next 10 
to 15-year period. The Project Opportunity Map following page 3 shows 
the location of these watersheds. The following table presents a 
summary of the project cost and benefit estimates for these twelve 
watersheds. 
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NORTH SANPETE WATERSHED (A-1) 
WATERSHED INVESTIGATION REPORT 
SEVIER RIVER BASIN 
SANPETE COUNTY, UTAH 
March 1968 


Mf eve een eos > TEN ByeR J EOF 


This watershed is located in Sanpete County, Utah, and contains 
210,500 acres. Its area is approximately 4 percent of the Sevier River 
Basin. Total watershed acres are grouped as follows: Private land, 
128,640 acres; state lands, 21,120 acres; public domain, 1,840 acres; 
and Manti-LaSal National Forest lands, 58,900 acres. The principal town 
is Mount Pleasant, with a population of 1,577 (1960 census). Other 
small communities include Moroni, Fairview and Spring City with 1960 
census populations of 879, 655, and 463, respectively. The total water- 
shed population was estimated to be 4,017. 


PREVIOUS PLANS AND PROJECTS 


Pleasant Creek Pilot Watershed Project - This project included 
the area drained by Pleasant Creek which experiences frequent flooding 
from high intensity thunderstorms. The project included land treat- 
ment measures on the upper watershed for soil stabilization and flood- 
water reduction. Debris basins were constructed to remove sediment 
suspended from floodwaters and provide flood routing capacity to re- 
duce the size of flood peaks. Channel improvement through town and ir- 
rigation water control structures were included. The benefits of the 
project are to the town of Mount Pleasant and surrounding irrigated 
lands. 


North Sanpete Watershed Plan - The North Sanpete Watershed Work 
Plan was completed in September of 1961. This plan includes a pro- 
posed reservoir (Narrows Reservoir) on Gooseberry Creek tributary to 
Price River above lower Gooseberry Reservoir. From this reservoir, 
it was planned to divert stored water through a tunnel into Cottonwood 
Creek. Water right litigation has halted project installation since 
1961. A coordinated water development plan can provide a basis for 
Carbon and Sanpete County water users to reach an agreement on rights 
to store water at a site along Gooseberry Creek and divert this water 
into Sanpete County. Without a right to store water, the previous 
PL-566 Work Plan must be revised. A new project could include agricul- 
tural water management measures, flood protection, and recreation. 


ao 


CONCURRENT PLANNING WITH OTHER PROJECTS 


Groundwater reserves provide a potential water supply needed to 
meet irrigated crop needs. The full development of groundwater re- 
serves is limited by downstream return flow water rights. Concurrent 
planning of this watershed and Watersheds A-2, A-3, and A-4 is recom- 
mended as a solution to make the best use of surface and groundwater 
supplies. Concurrent planning would enable exchange of surface water 
supplies and groundwater supplies. Additional investigations are needed 
to determine physical and economic feasibility. 
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FOUNTAIN GREEN WATERSHED (A-2) 
WATERSHED INVESTIGATION REPORT 
SEVIER RIVER BASIN 
SANPETE AND JUAB COUNTIES, UTAH 
March 1968 


fie eevee ee neonate No B RET E 


This watershed is located in Sanpete and Juab Counties, Utah, and 
contains 103,200 acres and is 2 percent of the Sevier River Basin area 
(Figure 1). The principal towns are Fountain Green and Wales with pop- 
ulations of 544 and 130, respectively. The 1960 total watershed popu- 
lation was 847. There are private lands, 64,040 acres; state lands, 
10,560 acres; Federal lands administered by the Bureau of Land Manage- 
ments 16,079 "acres; and Uinta National Forest lands, 10,521 acres. 


There are 7,900 acres of rotated irrigated cropland which is 70 
percent alfalfa hay, 20 percent small grain, 3 percent corn silage, 
and 7 percent idle. Wet meadows comprise 10,120 acres and phreato- 
phytes, 1,920 acres. 


The average annual precipitation for the watershed ranges from 25 
inches in the higher elevations to 10 inches in the valley. The irri- 
gated cropland receives an average of 11.5 inches annually. Elevations 
range from 5,400 to over 9,700 feet. 


The irrigation water supply is obtained from the San Pitch River, 
Big Spring, Wales Reservoir, which stores groundwater return flows from 
the Fountain Green area, and a number of smaller springs and drainages 
from Gunnison Plateau and Cedar Hills. Total water yield of the water- 
shed averages 18,500 acre-feet annually. 


Approximately 90 percent of the soils in the watershed are Upland 
range sites and Argixerolls. Wetlands comprise approximately 10 percent 
of the watershed. The remainder consists of Mountain and High Mountain 
range sites, Cryoborolls and Cryoboralfs, Semidesert range sites, Haplar- 
gids, and Wetlands. The vegetation is varied with portions of aspen, 
conifer, pinyon-juniper, oakbrush, sagebrush and greasewood. 


The area is composed of three basic geologic structures which have 
an influence on the water resources. The most outstanding and influen- 
tial feature, although somewhat dwarfed by nearby Mt. Nebo and the 
Southern Wasatch Mountain, is the Gunnison Plateau where elevations 
range to nearly 10,000 feet, over 4,000 feet above the valley floor. 
The plateau is a broad synclinal block of Mesozoic and Tertiary rocks 
dipping 5° to 30° to the east and whose eastern limb is sharply 
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overturned. This, coupled with the lower Cretaceous sediments in the 
plateau, provide the means of supplementing the water supply on the 
eastern slopes with that from the west. This transmountain groundwa- 
ter flow is estimated at 6,720 acre-feet annually. 


A relatively narrow valley underlain by Cretaceous and Tertiary 
rocks was formed by the Gunnison fault and separates the Cedar Hills 
from the Gunnison Plateau. 


The Cedar Hills are mostly Jurassic, Cretaceous, and Tertiary 
rocks, folded in most of the area and broken by faulting, principally 


in the southern portion. They are a relatively unimportant water 
source area. 


Wea eesti ese Deer ROO .B i EMS A ND NE EPD S 
LAND TREATMENT NEEDS 


Land treatment on upper lands is needed to correct unsatisfactory 
watershed conditions resulting from excessive erosion and unstable 
soils. This will help reduce sediment yields and lower flood peaks. 


Land treatment needs for irrigated lands are orientated around 
water management. These needs are related to sediment deposits and 
conveyance problems. 


FLOOD PREVENTION AND SEDIMENT CONTROL 


All of the drainages have recorded flood and sediment damages. 
The Big Hollow drainage has produced flood and sediment damages that 
average $1,900 annually. Flood channels in the valley areas are flat 
and must be cleaned periodically to prevent additional flood damage 
to agricultural areas. Historically, several floods have damaged the 
community of Wales. Flooding occurs on a seasonal basis with the most 
damaging storms occurring during July and August. These are generally 
convective storms which damage irrigation systems and interrupt irri- 
gation operations. Sediment deposition damages both irrigated and dry- 
land farms. 


AGRICULTURAL WATER MANAGEMENT 


Annual irrigation water crop requirements are 20,400 acre-feet. 
The average annual water supply is 15,300 acre-feet leaving a defi- 
cit of 5,100 acre-feet. This varies from 2,000 acre-feet 8 out of 
10 years to 8,000 acre-feet 2 out of 10 years. The deficit results 
from a combination of conditions: Low irrigation efficiencies, in- 
adequate regulatory storage facilities, improper water management, 
and a short water supply. The systems are now operating at an aver- 
age overall efficiency of 31 percent. Irrigation water distribution 
is hampered by excessive canal seepage, inadequate regulatory de- 
vices, and farm field topography. Land leveling, on-farm headgates, 
ditch lining, and adequate regulatory turnouts from the main canals 
are needed to help reduce water deficits. 


WETLANDS 


There are 12,040 acres that have high water tables. Lowering 
the water table will permit a change in land use from a wet meadow 
to rotated crops and improved pasture. 


EROSION CONDITION 


There are approximately 10,000 acres with heavy to excessive 
erosion, 25,000 acres with light to moderate erosion, and 42,000 
acres in the incipient stage of erosion. An additional 25,000 acres 
are unclassified (Figure 2, Erosion Condition Map). 
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Site A2-1 on Big Hollow drainage can provide storage for flood 
and sediment, recreation, and water supply (Figure 1, Location Map). 
The average annual water yield from Big Hollow is 1,060 acre-feet. 
In addition, a pipeline from Big Spring to the reservoir would pro- 
vide additional winter water for storage. 


The wetland areas have potential for conversion to a more effi- 
cient water and land use by lowering the water table. Total consump- 
tive use is now 33,000 acre-feet annually. The watershed yield 
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contributes approximately one-third of the consumptive use; the re- 
mainder is supplied from groundwater common to and replenished from 
adjacent watersheds. Potential water salvage of 24,750 acre-feet 
from these wetlands can provide additional water for use elsewhere. 
This is a major potential for developing additional irrigation water. 


The eradication of phreatophytes and conversion of wetlands to 
pasture and rotated croplands may have a detrimental effect on water- 
fowl and fish habitat. 


Teele leet ank Ose beCmn 
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The Sanpete County Soil Conservation District is providing lead- 
ership in water development within this watershed. Irrigation com- 
panies are supporting planning and project measures to better utilize 
soil and water resources. Local sponsors have filed for the possible 
planning assistance under PL-566 for 2,230 acres in the Tidds Canyon 
area. An amendment to this application could include the balance of 
this watershed. 


WORKS OF IMPROVEMENT FOR POT £ Neieipage 
Dei Vth Os? MIEN -T 


LAND TREATMENT 


Land treatment measures for the upper watershed areas applicable 
for acceleration under a project are as follows: Chaining, contour 
trenching and seeding, and grass reseeding. 


Irrigated lands need leveling in order to achieve potential and 
to cope with buildup of sediment which causes excessive operation, 
repairs and maintenance costs. Ditch lining, sprinkling, and other 


water management practices are also applicable to the irrigated farm 
lands. 
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STRUCTURAL MEASURES 


Site A2-1, Big Hollow, with a total capacity of 2,300 acre-feet 
is included for development. It will include storage for flood de- 
tention, recreation, and irrigation water. 


Agricultural water management measures will include canal lining, 
pipelines, and wells. The canal lining will be done on the distribu- 
tion systems of Fountain Green and Wales Reservoir-Silver Creek Irri- 
gation Companies. The canal capacities will vary from 10 c.f.s. to 
20 c.f.s. Pipelines for Peach Canyon, Reese Spring and Current Creek 
will include 3 miles of pipe ranging in size from 6 inches to 10 inches 
in diameter. One mile of pipeline will be installed between Big Spring 
and Site A2-1, Big Hollow. It will serve a dual purpose as irrigation 
outlet works and inlet pipe for water from Big Spring. Fifty irriga- 
pronewellseproducing flows of about 1.75 c.f.s. each are planned to pro- 
vide 15,750 acre-feet per year. 


MeimUeRererArN D FS TIMAT E: OF COSTS 
Oe ereke Oe Ve teMeE NTS 


STRUCTURAL DEVELOPMENTS CONSTRUCTION 


Construction costs for normal conditions were applied for all 
structural development. A 25-percent contingency factor was applied 
to estimated reservoir construction costs. Sizes and quantities were 
determined by low intensity investigations. (Table 1, 2, and 3) 


ENGINEERING SERVICES 


Engineering services costs were estimated as 12 percent of the 
Gomerruction costs. 


EASEMENTS AND RIGHTS-OF-WAY 


Included in this item is a minimal amount reflecting legal and 
near negligible easement costs. Most of the developments are either 
on Federal lands or on rights-of-way held by irrigation companies. 


* li - 


TABLE 1.--Structure data - storage capacity, Fountain Green Watershed (A-2), 
Sevier River Basin 


NS SESS eee 


Item Unit Value or material 


Site number and name A2-1, Big Hollow 
Drainage area Square miles 22h 


Estimated volume of fill Cubic yards 566,500 


Principal spillway 








Type R/C Conduit 

Release rate 13 
Emergency spillway 

Type Conc. 

Chance of use Percent i 
Maximum surface area 

Emergency spillway level 65 

Recreation pool 4O 
Storage capacity 

Sediment Acre-feet LOS) Keele 

Floodwater Acre-feet 370_ (3a 

Flood prevention total Acre-feet {i5eC be 

Recreation Acre-feet 370 

Water supply Acre-feet 10550 

Grand total Acre-feet 2,200 


“Inches equivalent. 
b 


The Detention Pool will be used for regulatory storage for winter 
months prior to June. 


a hae 


TABLE 2.--Estimated structural cost-potential development,? Fountain 
Green Watershed (A-2), Sevier River Basin 


—_————_—_—_—_ ss es): eee 





cate Estimated 
Item Unit total 
planned 
| cost 
| 
| Dollars 
| Structural measures 
| Construction 
Canal lining 21 287,500 
Pipelines 3 33,200 
Wells 50 237,500 
Multipurpose structures & 
developments 1 800,500 
Total 1,658,700 
Engineering services OOF OSG 
Land easements & rights-of-way 2, 200 
Grand total Ir, 6595960 














4Price Base 1967. 
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REPLACEMENT, OPERATION, AND MAINTENANCE 


These costs were based on the expected life and repair costs 
for each item. An additional $5.00 per acre-foot of planned pumping 
was added as power cost when deriving well replacement, operation, 
and maintenance costs. (Table 4) 





COST ALLOCATION 


The use of facilities method was used to allocate costs of the 
multiple-purpose structures. (Table 5) 





PROJECT ADMINISTRATION 


This cost was estimated as 13 percent of the construction costs. 


DEeiecsOsNoO Mil Ca FE AS J. Bil Lar sy 
Feet lea tee D> Ee VIEL O PSM °E N T 


| Site A2-1, Big Hollow Reservoir, will provide flood protection for 
the 100-year frequency occurrence. Floodwater and sediment damage re- 
duction benefits are $1,940 per year. On-site recreation with fishing 
| benefits on the 41 surface-acre reservoir are $1,850 per year. Camp- 
ground benefits for 30 family units and two group units are $6,000 per 
year. The remaining reservoir capacity (1,055 acre-feet) is planned 
for irrigation water storage to be used in partially satisfying the 
average annual deficit of 5,100 acre-feet. This would yield an annual 
direct benefit of $40,090, at $38.00 per acre-foot. (Table 6) 


A pipeline to bring winter water from Big Spring is planned to 
supplement the natural surface inflow. This would eliminate much of 
the water lost during winter months. Estimated benefits for this sys- 
tem are $5,840. A distribution system is planned to deliver reservoir 
water to irrigation companies. This would reduce conveyance loss with 
an annual benefit of $1,950. 





























It is assumed that there would not be any change in land use in 
the flood plain so land enhancement benefits to agriculture were not 
evaluated. 


a 


TABLE 4.--Annual costs,* Fountain Green Watershed 


Amortization 
Evaluation of 
unit TG eel On 


Cost 


Dollars 


Irrigation distribution systems 
Canal lining 
Fountain Green Irrig. Co. 


Wales Reservoir - Silver 


Creek Irrig. Co. 
Pipelines 
Peach Canyon 
Reese Spring 
Current Creek 
Wells 


Multipurpose reservoir and 
developments 


Site A2-1, Big Hollow 
Big Spring pipeline 
Distribution canal 
Campgrounds 


Project administration 


Grand total --- 





(A-2), Sevier River Basin 


Replacement 
operation 
and 
maintenance 


Total 


Dollars 


18,800 


1,800 


980 
610 
790 


104,840 


30,430 
2,450 
1,070 
1,810 


7,300 


170,880 





4Pprice Base 1967. 
100 yrs. @ 3% percent interest. 


“Includes pumping costs. 
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Canal lining for Fountain Green Irrigation Company would increase 
conveyance efficiencies and the root zone supply by 300 acre-feet. 
Benefits are $11,400 per year; an additional $900 benefit will accrue 
to the Canal company from reduced annual maintenance cost, making a 
total annual benefit of $12,300 per year. Canal lining for Wales Res- 
ervoir-Silver Creek Irrigation Company, would increase root zone water 
supply by 74 acre-feet for an annual benefit of $2,810. 


Pipeline systems to convey reservoir and well water would increase 
efficiencies and root zone water supplies. Peach Canyon system improve- 
ments will increase conveyance efficiency from 70 percent to 90 percent 
and add 42 acre-feet root zone water with an annual benefit of $1,600. 
Reese Spring pipeline would increase conveyance efficiency from 70 per- 
cent to 90 percent and save approximately 14 acre-feet root zone water 
for estimated annual benefits of $530. Current Creek pipeline would in- 
crease conveyance efficiency from 70 percent to 90 percent and increase 
root zone water by 47 acre-feet. This would result in annual benefits 
Beno), /90. 


Residual benefits from on-farm land treatment practices are $43,140 
per year from increased on-farm water-use efficiency, land leveling and 
improved irrigation facilities. 


The 50 wells would supply approximately 3,040 acre-feet measured at 
the crop root zone for an annual benefit of $115,520. 


Redevelopment benefits and national secondary benefits were not 
evaluated. Total annual benefits to agricultural water management are 
$225,570. Local secondary benefits were estimated to be 20 percent of 
the derived primary benefits and are $46,310 per year. The ratLo.ror 
average annual benefits to average annual costs for all works of im- 
provement, including primary and local secondary benefits, are. 1.67.1. 
The benefit-cost ratio excluding local secondary benefits is 1.3:1. 


Aeterer paneheiee. OR ALD DOP T LO NPA L 
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Coordinated planning with Watersheds A-1, A-3, and A-4 is neces- 
sary for additional water development. It will be necessary, with the 
level of development described, to analyze the total downstream effect 
with more extensive investigations. 
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EPHRAIM WATERSHED (A-3) 
WATERSHED INVESTIGATION REPORT 
SEVIER RIVER BASIN 
SANPETE COUNTY, UTAH 
March 1968 


TH ew Ae Reo ete alee beet as 


This watershed is located in Sanpete County, Utah, and contains 
59,100 acres (Figure 3). It is a tributary to the San Pitch River 
and comprises 1.1 percent of the Sevier River Basin. A breakdown of 
land status is as follows: Private lands, 27,740 acres; state lands, 
3,200 acres; Federal lands administered by the Bureau of Land Manage- 
ment, 1,410 acres; and Manti-LaSal National Forest lands, 26,750 
acres. The town of Ephraim contains 1,800 of the total 1,819 popula- 
tion (1960 census). The 1940 to 1960 population trend was declining. 


Irrigated rotation cropland comprises 10,000 acres of the water- 
shed of which approximately 73 percent is alfalfa hay, 20 percent small 
grain, 2 percent corn silage, and 5 percent idle ground. Wet meadow 
and noncropped phreatophytes cover 4,000 acres. 


The average annual precipitation for the watershed ranges from 
10 inches in the lower elevations to 35 inches in the high eleva- 
tions. Precipitation on irrigated rotation cropland averages 10.7 
inches. The elevations vary from 5,500 feet to 11,100 feet. 


The range sites and soils are: High-Mountain range sites and 
Cryoboroll and Cryoboralf soils, 35 percent; Mountain range sites and 
Cryoborolls and Upland range sites and Argixeroll, Calcixeroll and 
Haploxeroll soils, 45 percent; Semidesert range sites and Torriflu- 
vent and Calciorthid soils, 15 percent; and Wetlands that are Hapla- 
quepts, 5 percent. The vegetation cover is aspen, conifer, pinyon- 
juniper, sagebrush, oakbrush, and cultivated crops. 


Geologically, the valley lands of Sanpete Valley are underlain 
by an anticline formed during the Larimide orogeny. This structure 
is covered by Quaternary alluvial deposits derived chiefly from the 
Wasatch Plateau moncline on the eastern flank of the watershed. 


This high plateau contributes most of the irrigation water to the 
land below. 


The tributary outflow of the watershed amounts to 31,000 acre- 
feet annually. Irrigation water comes from three sources: 
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(1) The main source is the natural flow of the Willow Creek and 
Ephraim Creek drainages. 


(2) Five transmountain diversions bring water into the area dur- 
ing the snow-melt runoff period. Four of these divert into Ephraim 
Creek. The other diverts into the Horseshoe Canal and Larsen Irriga- 
tion Company Canal. 


(3) Approximately 17 percent of the present water supply comes 
from wells. 


WA’ TE RSH GE Derr Re0 Bek Mrs APN DSN: Ete 
FLOOD PREVENTION AND SEDIMENT CONTROL 


Flood damages from 1889 to 1936 totaled $131,030. From 1936 to 
the present, the flood damages have been minor. 


Sediment damages to irrigation systems and irrigated croplands oc- 
cur yearly during the snow-melt runoff period. The Ephraim Creek Irri- 
gation Company distribution system incurs an annual damage of $1,000 
from sediment deposition. Sediment damage at the mouth of Willow Creek 
is similar to that of Ephraim Creek. Ephraim Creek has a very high sed- 
iment yield estimated at 4.2 acre-feet per square mile. 


EROSION 


Erosion is a serious problem on areas where vegetation does not 
adequately protect the soil. This lessens the productivity and makes 
it increasingly difficult to restore a good vegetation-soil-water hy- 
drologic relationship. Steep slopes and high intensity rainfall adds 
to the problem. Streambank erosion also contributes heavily to the 
sediment yield. Transmountain diversions are adding to this problem 
in some upstream areas. 


The watershed has 1,770 acres with geologic, 13,000 acres heavy 
to excessive, 13,000 acres light to moderate, and 25,400 acres incip- 
ient stage of erosion (Figure 4). Control measures, especially land 
treatment, can reduce erosion on these lands. 
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AGRICULTURAL WATER MANAGEMENT 


Supply-frequency studies indicate there is an average annual root- 
zone water supply deficit of 3,070 acre-feet. 


Distribution systems need improvement. An estimated system loss 
of 30 percent contributes to water deficits. A lack of water measure- 
ment and control devices and poor regulation contribute to annual root- 
zone deficits. The main distribution canal of Ephraim Irrigation Com- 
pany also serves as the flood channel for the lower reaches of Ephraim 
Creek. This compounds the water management problems with the flood 
disposal problem. 


On-farm efficiencies need improvement through land leveling, 
sprinkler irrigation, ditch lining, installation of pipelines) andeir- 
rigation water management. 


LAND TREATMENT NEEDS 


Land treatment and improved management are needed to correct 
unsatisfactory watershed conditions resulting from excessive erosion 
and unstable soils. This will help reduce sediment yields and lower 
flood peaks. 


Land treatment needs for irrigated lands are orientated around 
water management. These needs are related to sediment deposits and 
conveyance problems. 


PHY S 1 C.A;L. PO TLE NoleipAri beOek ME eee. Db Ne GeaN cee 


Reservoir sites for controlling flood and sediment problems are 
limited by topography and foundation conditions. The needed capaci- 
ties are nearly 10 times that available. 


Site A3-1, Ephraim Canyon, near the present debris basin and ap- 
proximately one mile southeast of Ephraim, could store approximately 
300 to 500 acre-feet. Site A3-2, Willow Creek, located about five miles 
southeast of Ephraim on a tributary to Willow Creek, has an approximate 
capacity of 300 acre-feet. Site A3-3, New Canyon, is an off-channel 
location that could store 200 acre-feet of irrigation water. Table 7 
.shows the physical characteristics of major sites investigated. 
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TABLE 7.--Physical characteristics of major sites investigated, Sevier 
River Basin 















Site no. Site name Drainage area Capacity Cup yd, / ac rte 









Square miles Acre-feet 



























A3-1 Ephraim Canyon ooo 500 250 
A3-2 Willow Creek LO. 2 450 300 
A3=3 New Canyon 1.4 200 200 





“Cubic vacaseot earth fill per acre-foot of reseryoir storage. 


There is potential to construct flood diversion channels and dikes 
on the alluvial fans. These would act as dissipators and help reduce 
sediment loads. 


Groundwater supplies for development of irrigation wells are avail- 
able in quantity and quality. However, limited rights to use this source 
need to be reconciled. 


TeeleNoer R2OssS SE eGey 
PME Net 


This watershed receives technical assistance through the Sanpete 
Soil Conservation District. The local people have organized several 
irrigation companies which demonstrates their abilities to effectively 
carry out project type developments. 
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LAND TREATMENT 


Land treatment measures for the upper watershed area applicable 
for acceleration under a project are as follows: Sagebrush removal, 
reseeding, and trenching. 


Land treatment need for the irrigated lands is primarily land 
leveling to cope with the buildup of sediment and associated exces- 
sive operation and maintenance costs. Ditch lining and other water 
management practices are also applicable to the irrigated farm lands. 


STRUCTURAL MEASURES 


The primary project measures are canal lining and development of 
additional irrigation water. Included in the potential project is 75 
miles of canal lining and installation of 10 irrigation wells. Canal 
lining will change the transportation efficiency from 70 percent to 
90 percent with an increase in irrigation water available to crop root- 
zone of 2,520 acre-feet. The 10 irrigation wells are planned to pro- 
vide 1,800 acre-feet of water to the plant root-zone. 


Identification of specific sites or structures on National Forest 
lands at this time does not indicate or imply that it would prove either 
feasible or more desirable at some future time. 
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STRUCTURAL MEASURES 


Construction costs for normal conditions were applied for all 
structural development. A 10-percent contingency factor was applied 
to canal lining construction costs. Sizes and quantities were deter- 
mined without field investigations and based on potential consumptive 
use of crops in the present cropping pattern. (Table 8 and 9) 
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TABLE 8 .--Estimated structural cost-potential development,* Ephraim 


Watershed (A-3), Sevier River Basin 


Estimated 

- Item total 

cost 

Dollars 

Structural measures 
Construction 
Canal lining 

Ephraim Irrigation Co. 825,000 
Willow Creek Irrig. Co. 1792000 
Wells 113.250 





toes i 


Grand total 


4Pprice Base 1967. 


Teioue 


L257 


Engineering services 134, 
Land easements & rights-of-way 


250 


670 


400 


320 


"1961 eseg e2TId, 
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ENGINEERING SERVICES 


The engineering services costs were estimated as 12 percent of 
the construction costs. 


EASEMENTS AND RIGHTS-OF-WAY 


Included is a minimal amount for legal and near negligible ease- 
ment costs. Most of the developments were to be on presently used 
rights-of-way. 


REPLACEMENT, OPERATION AND MAINTENANCE 


These costs were based on the expected life and repair costs for 
each item. For wells, an additional power cost was added to the re- 
placement, operation, and maintenance to reflect all annual costs as 
shown in Table 10. 


COST ALLOCATION 


The use of facilities method was used to allocate costs. (Table 11) 


PROJECT ADMINISTRATION 


This cost was estimated as 13 percent of the construction costs. 
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Total agricultural water management benefits from all measures 
will be $184,470. Agriculture water management benefits accruing from 
lining 60 miles of Ephraim Irrigation Company's canal system will in- 
crease conveyance efficiency 20 percent. This will result in a water 
savings of approximately 2,000 acre-feet root-zone supply and an annual 


~ 29 «= 


TABLE 10.--Annual costs,* Ephraim Watershed (A-3), Sevier River Basin 


eer 




























Amortization Replacement 
Evaluation of operation Total 
unit installation and 





cost maintenance 


Dollars Dollars 

Canal lining 
Ephraim Irrigation Co. 56,080 
Willow Creek 12 eo 
Wells 18,150 


Project administration 
Grand total 


*Price Base 1967. 
100 yrs. @ 3% percent interest. 


“Includes pumping costs. 
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benefit of approximately $69,790. Willow Creek Irrigation Company con- 
veyance system canal lining project will increase efficiency 20 percent 
and increase the average root-zone water supply by 520 acre-feet. An- 
nual benefits would be approximately $17,920. (Table 12) 


The ten proposed wells will provide a 1,800 acre-foot increase of 
the annual root-zone water supply. This would result in an estimated 
annual benefit of $63,000. 


It is assumed in evaluation that there would be no land use changes 
in the flood plain. 


The residual on-farm land treatment benefits are estimated at 
$33,760 per year. 


Sites and measures investigated for flood damage reduction were 
not considered economically feasible. 


Redevelopment benefits and national secondary benefits were not 
evaluated. Local secondary benefits were estimated at $27,672 per 
year. 


The ratio of average annual benefits to average annual costs for 
orks of improvement, including primary and secondary benefits, is 
The benefit cost ratio, excluding local secondary benefits, is 
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Coordinated planning with Watersheds A-1, A-2, and A-4 will be 
necessary if current water rights are to be recognized during project 
development. 


Additional water supplies to satisfy downstream water rights could 
be obtained from development of irrigation wells. The extent of well 
development would depend on coordinated planning with adjacent water 
users and water salvage from high water using vegetation. 


Flood prevention and sediment control may be feasible with more 


intensive investigations. The reservoirs on Willow and Ephraim Creeks 
might be developed with multipurpose use of storage facilities. 
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MANTI WATERSHED (A-4) 
WATERSHED INVESTIGATION REPORT 
SEVIER RIVER BASIN 
SANPETE COUNTY, UTAH 
April 1968 


TH E WeA dl, ECR Geov ED Ne BR ee 


This watershed is located in Sanpete County, Utah, and contains 
73,700 acres (Figure 5), 1.4 percent of the area of the Sevier River 
Basin, and is tributary to the San Pitch River. Total watershed area 
is divided among private lands, 35,940 acres; state lands, 5,120 acres; 
Federal lands administered by the Bureau of Land Management, 10,920 
acres; and Manti-LaSal National Forest lands, 21,720 acres. Manti City 
has a population of 1,739 (1960 census), and the total watershed popu- 
lation is estimated at 1,763. The 1940 to 1960 Manti population trend 
has been declining. 


Irrigated cropland includes 6,580 acres with 73 percent alfalfa 
and improved pasture, 20 percent small grain, 2 percent corn silage, 
and 5 percent idle cropland. 


Average annual precipitation for the watershed varies from ll 
inches in the lower elevations to 35 inches in the higher elevations. 
It is 11.7 inches on the irrigated croplands. The elevations range 
from 5,500 to 10,000 feet. 


The water supply for irrigated lands comes from Manti Creek drain- 
age and Six Mile Creek and Morrison Mine Tunnel (Watershed C-3) as 
transwatershed diversions. Manti City obtains culinary water from 
Manti Creek and springs. An irrigation well owned and operated by the 
city is used for exchange purposes. Other irrigation water sources 
are the San Pitch River and ten irrigation wells. Farmers organized 
as cooperators of the San Pitch River Drainage District divert water 
from the San Pitch River for irrigation purposes. 


The soils of the watershed are: High Mountain range sites with 
Cryoboroll and Cryoboralf soils, 10 percent; Mountain range sites and 
Cryoboroll soils, Upland range sites and Argixeroll, Calcixeroll, and 
Haploxeroll soils, 30 percent; Semidesert range sites and Torrifluvent 
and Calciorthid soils, 50 percent; Wetlands that are Haplaquepts, 10 
percent. The vegetation of the upper watershed is varied with portions 


of aspen, conifer, pinyon-juniper, oakbrush, sagebrush, and shadscale- 
greasewood. 
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The topography is typical of that found in Sanpete Valley. The 
Gunnison Plateau on the west is over 8,000 feet elevation while the 
Wasatch Plateau on the east reaches over 10,000 feet. The Sanpete Val- 
ley in this area is narrower than farther upstream. 


The Gunnison Plateau front in this area reveals some of the struc- 
tural movements that have helped form the topography as it is today. 
The disturbed belt found along the front farther north is found here 
also. The beds of the Flagstaff limestone are flexed sharply in a let- 
ter Z profile to the north of Dry Canyon while interestingly this same 
structure continues to the south in the Price River (?) conglomerate. 


Across the valley in the Wasatch monocline, somewhat the same sit- 
uation exists. This indicates a compressional squeeze on the valley 
beds which is modified by previous movements. 


The strata above these zones proceeds in normal succession to the 
top of the plateaus. 


One interesting structure is the transverse graben between Rock 
Canyon and Dry Canyon which has dropped approximately 1,000 feet. 
Strangely, at one time this block was a horst, quite a reversal of 
movement. 


The floor of the valley is overlain by alluvium but marginal evi- 
dence indicates an anticlinal structure with complex folding underneath. 
The structure is also cut by considerable faulting, probably the thrust 
fault of the early Laramide orogeny. 


WA TE ROS H SeDe Pak OCB Late Mes sAGNeDietN ESE SDEsS 
FLOOD PREVENTION AND SEDIMENT CONTROL 


Manti Canyon has been under controlled grazing management since 
1910. The last serious flood was in 1902, followed by smaller and less 
serious floods in 1906, 1908, 1909, and 1910. 


The main stream channel is active with considerable gravel moving 


into irrigation ditches. Sediment damages are estimated to be $18,000 
per year. 
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EROSION 


Loss of topsoil and the resultant decline in vegetation is serious 
in many areas. This lessens the productivity and makes it increasingly 
difficult to restore a good vegetation-soil-water hydrologic relation- 
ship. Steep slopes and high intensity rainfall add to the problem. 
There is heavy to excessive erosion on 13,250 acres and about 2,200 
acres of geologic erosion not accelerated by man. Streambank erosion 
also contributes heavily to the sediment yield (Figure 6, Erosion Con- 
dition Map). 


AGRICULTURAL WATER MANAGEMENT 


Diurnal and short-period fluctuation in streamflow presents a prob- 
lem for efficient management of the irrigation supply. For the 6,850 
acres of irrigated rotation croplands, the deficit has been over 3,500 
acre-feet 20 percent of the years and over 1,000 acre-feet 50 percent of 
the years. The average deficit occurring through all the years has been 
1,500 acre-feet. 


Seepage losses from distribution systems are high. Estimated con- 
veyance efficiency is 75 percent and on-farm efficiencies are 35 percent. 
These can be improved through canal lining and on-farm land treatment 
measures. 


PareveceleCenpimer Oer EeipiatesAe. ekeOQURI IM EE TING NEEDS 


Reservoir Site A4-2, Manti Debris Basin, can be used to control 
debris from Manti Creek. Loggers Fork Reservoir, Patten Reservoir, Funks 
Lake, and Jet Fox Reservoir have potential for enlargement to store addi- 
tional water supplies. 


Main distribution systems are mostly unlined canals which can be ef- 
fectively lined with concrete. 
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This watershed receives technical assistance through the Sanpete 
Soil Conservation District. The local people are interested in develop- 
ing the watershed as they have filed an application including 43,660 
acres for PL-566 assistance. The Sanpete County Soil Conservation Dis- 
trict was the sponsor of this application. Sponsorship of a new appli- 
cation or amendment would likely be similar to the previous application. 
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LAND TREATMENT 


Land treatment measures for the upper watershed areas applicable 
for acceleration under a project are as follows: Chaining, contour 
trenching and seeding, and reseeding. 


Irrigated lands need leveling to achieve potential and to cope 
with buildup of sediment which causes excessive operation, repairs 
and maintenance costs. Ditch lining and other water management prac- 
tices are also applicable to the irrigated farm lands. 


STRUCTURAL MEASURES 


Structure Site A4-2, Manti Debris Basin, can be constructed to 
provide 50-year sediment protection for irrigation works. Project mea- 
sures include campground facilities for 10 family units and 1 group 
unit adjacent to the proposed reservoir site. Concrete lining of 11 
miles of canals in the irrigation distribution systems will increase 
efficiency. Included for lining is 2 miles of the North Six Mile Irri- 
gation system, 3 miles of the Manti Irrigation and Reservoir Company 
system and 6 miles of the Manti Irrigation Company system. The devel- 
opment of approximately 10 irrigation wells would provide a yearly 
root-zone supply of 1,800 acre-feet. (Table 13) 


Identification of specific sites or structures on National Forest 


lands at this time does not indicate or imply that they would prove 
either feasible or most desirable at some future time. 
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TABLE 13 .--Structure data - storage capacity, Manti Watershed (A-4), 
Sevier River Basin 


Item Unit Value or material 
Site number and name A4-2, Manti Debris Basin 
Drainage area Square miles bored 
Estimated height of dam Feet 40 
Estimated volume of fill Cubic yards 80,000 


Principal spillway 
Type R/C Conduit 
Release rate CSM 10 
Emergency spillway 
Type Conc. 
Chance of use Percent 2 


Maximum surface area - 
emergency spillway level Acres Ls 


Storage capacity 


Sediment Acre-feet 260 
Detention® Acre-feet 50 
Flood and sediment total Acre-feet 310 
Additional capacity available | Acre-feet 300° 
*Freeboard. 


bLimited by geological factors. 
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STRUCTURAL DEVELOPMENTS 


Construction costs for normal conditions were applied for all 
structural developments based on similar Utah construction costs. A 
25-percent contingency factor was applied to estimated reservoir con- 
struction costs. Sizes and quantities were determined by low inten- 
sity investigations. (Table 14 and 15) 


ENGINEERING SERVICES 


The engineering services costs were estimated as 12 percent of the 
Construction costs. 


EASEMENTS AND RIGHTS-OF-WAY 


This item includes a minimal amount reflecting legal and near neg- 
ligible easement costs. Costs for purchase of exchange water for any 
effect to downstream users were not included. 


REPLACEMENT, OPERATION, AND MAINTENANCE 


These costs were based on the expected life and repair costs for 
each item. An additional cost for pumping was included for well opera- 
tion and maintenance costs. The costs for operating campgrounds does 
not include daily cleanup operations. (Table 16) 


COST ALLOCATION 


The use of facilities method was used to allocate costs of the 
multipurpose structure. (Table 17) 


e 4l-- 


TABLE 14.--Estimated structural cost-potential development ,* Manti 
Watershed (A-4), Sevier River Basin 
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Estimated 
; Amount 
Item Unit total 
planned 
cost 
Dollars 
Structural measures 
Construction 
Canal lining EL 235,300 
Wells 10 107 ,500 
Debris basins 1 210,000 
Campgrounds Caine 14,000 
Engineering services 68,010 
Land easements & rights-of-way 1,050 
Grand total 635,860 





2Price Base 1967. 
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TABLE 16 -.--Annual costs,? Manti Watershed (A-4), Sevier River Basin 


ee 


Amortization | Replacement 


Evaluation of operation Total 
unit installation and 
costb maintenance 
Dollars Dollars Dollars 
Canal lining 
Manti Irrigation Co. 9,940 
North Six Mile Irrigation Co. 36020 
Manti Irrigation & Reservoir Co. 33, 030 
Wells 14 ,500 
Reservoir and developments 
Site A4-2, Manti Debris Basin 8,690 
Campgrounds 950 
Project administration 2,500 
Grand total 42,790 





*Price Base 1967. 


bioo yrs. @ 3% percent interest. 
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PROJECT ADMINISTRATION 


This cost was estimated as 13 percent of the construction costs. 


D ECON OM I. CacBek Aloe te eile ee 
ENT IA LY DEW E Ero pe Me EN? 


Canal lining planned for Manti Irrigation Company and North Six 
Mile Irrigation Company would increase conveyance efficiency 15 per- 
cent with a net increased water supply to the crop root-zone of 543 
and 215 acre-feet, respectively. These increased supplies will pro- 
duce $19,550 and $7,740 in annual benefits, respectively. Canal lin- 
ing for the Manti Irrigation and Reservoir Company will increase its 
conveyance efficiency by 20 percent and would result in 110 additional 
acre-feet of root-zone water. The annual benefit will be $3,960. 


No residual agricultural water management benefits from land treat- 
ment measures were calculated. 


To further satisfy irrigation water needs, 10 wells will be in- 
stalled to supply an estimated 1,800 acre-feet of root-zone water with 
an annual benefit of $64,800. (Table 18) 


Total benefits from all agricultural water management measures are 
$96,050. 


Site A4-2 will provide capacity for a 50-year flood occurrence and 
for 50 years sediment containment. Flood damage reduction would be 
$17,980 per year primarily from lower sediment cleanout costs and in- 
creased water-use efficiency. 


Campground facilities located near Site A4-2, Manti Debris Basin, 
are planned as part of the project. Recreation benefits from the 10 
family units and 1 group unit are $2,200 annually. 


Regulation of streamflows may provide fishing benefits at Site 
A4-2, Manti Debris Basin, for a portion of its 50-year life, but no eco- 


nomic analysis or cost estimates were made. 


Change in land use or land enhancement to agriculture on the flood 
plain were not considered. 


Redevelopment benefits and national secondary benefits were not 
evaluated. 
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Local secondary benefits associated with all project measures are 
$17,430. 


The ratio of average annual benefits to average annual costs for 
all works of improvement, including primary and local secondary benefits 
is 3.1:1. The benefit cost ratio excluding local secondary benefits is 
Pek Sh. 
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Increased storage capacities of Loggers Fork Reservoir, Patten Res- 
ervoir, Funks Lake, and Jet Fox Reservoir may be possible features for a 
PL-566 project. In addition to their enlargement, associated develop- 
ments such as campgrounds and fisheries may be included. 


Agricultural water management features could be varied with addi- 
tional analysis of downstream effects. These may include additional 
lining and well development. 


Additional municipal water development for the city of Manti may 


be included in a PL-566 project through multiple-use storage of other 
water resource developments. 
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LEVAN WATERSHED (B-1 & B-2) 
WATERSHED INVESTIGATION REPORT 
SEVIER RIVER BASIN 
JUAB COUNTY, UTAH 
November 1966 


Tee Wale ER SHED TiN B RY E F 


The Levan Watershed (B-1 & B-2) is 10 miles south of Nephi, Utah, 
in the southeastern part of Juab County. The two small communities of 
hevan and Mills, population 421 and 32, respectively, are located in 
the irrigated area of the watershed. 


Pigeon, Chicken, Deep, Little Salt, and Criss Creeks provide irri- 
gation water to the Levan area. Return flows are stored in Chicken 
Creek Reservoir (called locally and named in this report as Juab Lake 
Reservoir) which serves the Mills irrigated area. 


U. S. Highway 91, proposed I-70, and a branch of the Union Pacific 
Railroad traverse the cropland area. 


The watershed is approximately square, averaging about 14% miles 
in length and width, and encompassing 142,800 acres (Figure 7) of which 
33, 790: are in the Uinta National Forest. 


The watershed contributes about 3,120 acre-feet annually in sur- 
face and groundwater to the Sevier River. 


Soils in the cropland area lie on slopes of 1 percent to 6 per- 
cent. They are deep, medium to fine textured and with the exception 
of the areas near Juab Lake Reservoir and bordering the Sevier River, 
are well drained. Water-holding capacities vary from 9 to 11 inches 
fea -rook profile. 


Soils in the noncultivated areas are generally of medium texture, 
well drained, and with the exception of rock outcrops and shale areas 
are moderately deep. Slopes vary from 10 percent to 70 percent with 


- most slopes between 30 percent and 50 percent. Water-holding capaci- 


ties vary between 3 inches and 8 inches in a 5-foot profile. Vegeta- 
tion is predominantly brush mixed with juniper, pinyon and grass be- 
low elevations of 7,000 feet. Above this elevation vegetation is a 
mixture of conifer, aspen, oakbrush, and grass. 


Present land use is as follows: Irrigated cropland, 6 percent 
(8,600 acres); dry cropland, 15% percent (22,100 acres); phreatophytes, 
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3% percent (5,000 acres); and forest and rangeland, 75 percent (107,100 
acres). Most of the dry cropland is irrigable. With the exception of 
Gryetarming, all important economic activities are centered around gen- 
eral tivestock farming. 


Annual precipitation varies from 10 inches near Mills to 25 inches 
in the higher mountains. 


Were gomtHets Deere RoOIBeLeR Mes CAND Nee EDs 
FLOOD PREVENTION 


Direct floodwater damages from Pigeon and Chicken Creeks are esti- 
mated to be $2,000 per year. This includes damages to canals, land, 
roads, and bridges. Minor damaging floods also occur in Deep, Little 
Salt, and Criss Creeks but these were not evaluated. 


EROSION AND SEDIMENT 


Loss of topsoil and the resultant decline in vegetation is serious 
on many areas. Pigeon and Chicken Creeks produce between 15 and 24 
acre-feet of sediment per year. Estimates were not made for Deep, Little 
Salt, and Criss Creeks, but sediment is a minor problem in each of these. 
Irrigation system maintenance costs due to sedimentation are excessive. 
The decline in irrigation efficiency because of sediment deposition in 
head ditches and on land areas contribute to the water shortage. (Figure 8) 


RECREATION 


Camping, picnicking and other recreation facilities accessible to 
U. S. Highway 91 are needed in the watershed. 
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FIGURE 8 


CONDITION MAP 


LEVAN WATERSHED (B-1&2) 
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AGRICULTURAL WATER MANAGEMENT 


Irrigation water supplies are inadequate about two-thirds of the 
time. The average annual shortage is 4,600 acre-feet of root-zone soil 
moisture. 


Im Deep,- Little Salt and Criss Creeks, channel losses in the moun- 
tain areas are high. 


The Levan Irrigation Company has lined about one-third of their 
distribution system but more is needed. 


Very little land leveling has been done and there is general need 
for this practice. Low on-farm irrigation efficiencies are contribu- 
ting to the water shortages. 


Lack of regulation of irrigation water supplies is reflected in 
both excessive diurnal fluctuation and high early season runoff as com- 
pared to a shortage of water in the late irrigation season. 


About 16,500 acres of potentially irrigable land does not have a 
water supply. 
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A program of water development, control, and salvage is possible 
to improve the irrigation based economy. A full water supply for the 
presently irrigated lands will require complete development of the wa- 
ter resources. Over 16,000 acres of good quality irrigable lands can- 
not be irrigated unless additional water supplies are imported. 


Land treatment for watershed protection is necessary to preserve 
and improve the topsoil and vegetative resources. They would also re- 
duce the floodwater and sediment problems to a level where floodwater 
detention and sediment retention structures at or above the irrigation 
diversions on Pigeon and Chicken Creeks become practical. 


Floodwater and sediment control structures are needed at the mouths 
of Pigeon and Chicken Creeks. These structures should retain sediment, 
Stabilize the daily variations in flow and provide a water base for rec- 


reation. 


A multiple-purpose water-storage reservoir site exists on the up- 
per section of Chicken Creek. This should be developed to store the 
nonirrigation season runoff for irrigation, flood control, sediment 


SL 


retention and recreation purposes. Irrigation water releases need to 
be programmed to prolong the irrigation season of the Levan Irrigation 
Company. 


The distribution systems that divert water from the mountain 
streams need extensive improvements. In addition to the structures to 
stabilize the daily flows in Pigeon and Chicken Creeks, the diversions 
in Criss, Deep, and Little Salt Creeks should be moved upstream to 
avoid excessive water losses and erosion in the lower reaches. Irriga- 
tion wells are needed to develop the groundwater reservoir for supple- 
mental irrigation water. All irrigation systems need canal lining or 
pipeline programs to minimize seepage losses and operation and mainten- 
ance costs. 


Land treatment on the irrigated lands must be installed if water 
losses are to be kept at a minimum and full advantage taken of the wa- 
ter resources. Needed measures include: Sprinkler irrigation systems, 
ditch lining, land leveling, and irrigation water management. 


Full development of the water resources for the Mills area will 
require draining Juab Lake Reservoir and the surrounding wet meadows. 
This would partially be accomplished by the developments mentioned 
above. Full accomplishment would require changing the irrigation-water 
supply for Juab Lake Irrigation Company from the present surface res- 
ervoir to utilization of the groundwater reservoir in the area. Water 
pumped from this groundwater reservoir would offset the downstream ef- 
fects of improved irrigation methods. Any additional pumping needed to 
control the groundwater reservoir to maintain drainage of the wet area 
would be available for use on the irrigable lands. 


Recreation opportunities exist at each reservoir, and are espe- 
cially desirable near U. S. Highway 91. The present Juab Lake Reser- 
voir with a smaller capacity might be retained for recreation purposes 
and a waterfowl resting area. 


This watershed receives technical assistance through the Juab 
County Soil Conservation District. 


About one-half the area is now included in a formal application 
for planning assistance under Public Law 566. Sponsors signing this 
application are: The Juab Soil Conservation District, Levan Town, Juab 
County, and the Levan Irrigation Company. The application is also 


ono que 








endorsed by the Levan Cattlemen's Association, the Levan Land Company , 
and the Deep Canyon Land Company. 


To carry out a project as outlined here, all of the area should 
be included in this application. Additional sponsors for the larger 
area would include Mills Town and the Juab Lake Irrigation Company. 


Consideration was given to desires of the local people, but was 
not the basis of project evaluation. 
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LAND TREATMENT 


Land treatment on irrigated land would include land leveling, 
ditch lining, and sprinkler irrigation systems. Land treatment for 
watershed protection would include erosion control and revegetation 
measures. 


STRUCTURAL MEASURES 


Multiple-purpose reservoirs, Site Nos. Bl-2 and B1-3, constructed 
near the mouths of Pigeon and Chicken Creeks would need a capacity of 
about 455 acre-feet each if a sediment cleanout program were followed. 
The multiple-purpose reservoir, Site No. Bl-1, in the upper drainage 
of Chicken Creek would provide approximately 1,940 acre-feet of storage 
for floodwater detention, sediment, recreation and irrigation. (Table 19) 


Canal lining for an additional 16 miles of the Levan Irrigation 
Company system is needed. 


Pipelines in Criss, Deep, and Little Salt Creeks for a combined 
distance of about 16 miles is needed. Irrigation wells with a combined 
capacity of 81 c.f.s. would be located throughout the irrigated and wet 
areas above and around Juab Lake Reservoir. 


Identification of specific sites or structures on National Forest 


lands at this time does not indicate or imply that they would prove 
either feasible or more desirable at some future time. 
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TABLE 19.--Reservoir data, Levan Watershed (B-1 & B-2), Sevier River Basin 


Site 











Item Unit 


Chicken Creek | Pigeon Creek | Chicken Creek 


Upper Bl-1 Lower B1-3 
Class of structure sce 
Drainage area Square miles 16.6 
Estimated height of dam Feet 50 
Estimated volume of fill Cubic yards 119,500 119,500 





Principal spillway 


R/C Conduit R/C Conduit 














Type R/C Conduit 


10 300 300 





Release rate 
Emergency spillway 


Type R/C Conduit 


Chance of use Percent 1 
Maximum surface area - 

emergency spillway level 20 
Storage 

Floodwater and sediment Acre-feet B20 

Recreation Acre- feet LIS 

Irrigation storage Acre-feet 20 


Total storage Acre- feet ih SAO 455 455 


Surface of recreational pool | Acres iL 
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RESERVOIRS 


Capacities of Site No. Bl1-2, Pigeon Creek, and Site No. B1l-3, Lower 
Chicken Creek, were determined on the basis of expected sediment and 
flood volumes, needed regulation of streamflow and needed capacity for 
a minimum fish pool. Flood and sediment yields are based on reconnais- 
sance geologic and hydrologic data along with data supplied by the Levan 
Irrigation Company. The cost estimate is based on a reconnaissance top- 
Seraphic map and a unit price per cubic yard of earth fill. (Table 20 & 21) 


The capacity of Site No. Bl-1, Upper Chicken Creek, is based on the 
expected nonirrigation season flow need for regulation of snowmelt run- 
off and requirements for a minimum fish pool. The cost estimate is 
based on a topographic map made from aerial photographs and a unit price 
per cubic yard of earth fill. 


CAMPGROUNDS 


The estimates for campgrounds and other recreation facilities at 
each reservoir are based on present costs for similar developments. 


CANAL LINING 


Canal lining for the Levan Irrigation Company system is one method 
of seepage control and water management expected to be installed. A 
map of the system was used to determine lengths. Canal sizes and costs 
were estimated, based on the past lining program of the company. 


PIPELINES 


Pipelines for developing the water in Deep, Little Salt, and Criss 
Creeks were planned as follows: Layout, lengths, and slopes were taken 
from 1:250,000 scale topographic maps. Design was based on the expected 


. 


yield at the pipeline intakes. The cost estimate is based on cost of 
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TABLE 20.--Estimated structural cost-potential development ,? Levan 


Watershed (B-1 & B-2), Sevier River Basin 


i 


Item Unit 


Structural measures 
Construction 
Multiple-purpose reservoir 
Canal lining 
Pipelines 
Wells 


Campgrounds 


Lowa 


Engineering services 


Land easements & rights-of-way 


Grand total 





Amount 
planned 


16 
14 


2 


Estimated 
total 
cost 


Dollars 


364,000 
180,800 
189,700 
290,300 


42,000 


1,066, 800 


133,400 


268,050 


1,468,250 





Price Base 1966. 
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pipe plus expected installation cost. Also included is a lump sum es- 
timate for inlet structures. 


WELLS 


Well construction and related costs are based on well costs in 
similar areas. 


ENGINEERING SERVICES 


Engineering services are estimated to be 12.5 percent of the con- 
Strttctionicosts: 


EASEMENTS AND RIGHTS-OF-WAY 


Most easements and rights-of-way for project measures are present- 
ly owned by the sponsors or require acquisition of public land. An ex- 
ception to this is the area near Juab Lake Reservoir. In some areas, 
the effect of the overall project will require purchase of these lands 
or reimbursement of present property holders for reduced land values 
due to lowering the water table and drying up wet meadows. Estimates 
are based on expected value of the land with and without the project. 


REPLACEMENT, OPERATION, AND MAINTENANCE 


These costs are based on the expected life and repair costs for 
each individual measure. (Table 22) 


COST ALLOCATION 


The use of facilities method was used to allocate costs of multiple- 
purpose structures. (Table 23) 
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TABLE 22.--Annual costs,* 


Evaluation 
unit 


Reservoirs 
Canal lining 
Pipelines 
Wells 
Campgrounds 


Project administration 
Grand total 


2Pprice Base 1967. 


Levan Watershed (B-1l & B-2), Sevier River Basin 


Amortization 
of 
installation 
cost 


Do litanes 


13,900 
6,900 
7,240 

20,100 


E5610 


100 yrs. @ 3% percent interest. 
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Replacement 
operation 
and 
maintenance 
Dollars 
1,800 
5,400 
Db, 100 


4,400 
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Dollars 


15,700 
12,300 
12,940 
24,500 
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4,500 
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With the level of development described, 100-year flood protection 
would be afforded areas below Pigeon and Chicken Creeks. The average 
annual root-zone deficit in the irrigated area would be reduced from 
4,600 acre-feet to about 170 acre-feet. Developments at the three res- 
ervoir sites would provide much needed recreation. 


The combined effect of land treatment on irrigated lands and the 
structural measures will salvage approximately 4,000 acre-feet of the 
water now consumptively used in the Juab Lake Reservoir and associated 
wet area. 


Providing the Mills area with well water will overcome the current 
irrigation water shortages. 


The improved irrigation methods will reduce the annual flow to the 
Sevier River by 160 acre-feet. Offsetting effects are through reduc- 
tion of nonproductive consumptive use of the wetlands near Mills. How- 
ever, wetland drainage will reduce use by wildlife. The extent of this 
has not been evaluated. 


The combined average annual benefits for flood-damage reduction 
were estimated to be $5,800 with an additional benefit expected to ac- 
crue through accomplishment of needed land treatment measures. 


Recreational benefits of $22,700 would accrue through expected 
use of the campground and fisheries. 


Benefits from agricultural water management measures would be 
5119,100 with an addition of $37,000 for land treatment on irrigated 
lands. 


Local secondary benefits would be $27,690 annually. 


Benefits from reduced existing highway maintenance costs and con- 
struction costs of proposed I-70 were not evaluated. 


Summaries of benefits, costs and comparisons are listed in 
Table 24.- 
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Approximately 16,500 acres of additional land could be irrigated 
if water were imported. The effect of additional irrigation on water 
salvage would be important and should be evaluated prior to importa- 
tion of any water. 


Consideration should be given to the possible conversion of the 
present Juab Lake Reservoir into a wildlife and recreation development. 
Depletion of water supplies through such a development would have a 
profound impact on the hydrology of the proposed opportunity. 
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SCIPIO WATERSHED (B-4) 
WATERSHED INVESTIGATION REPORT 
SEVIER RIVER BASIN 
MILLARD COUNTY, UTAH 
November 1966 
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The Scipio Watershed is located in the eastern part of Millard 
County. U. S. Highway 91 bisects the lower part of the watershed which 
is known as Round Valley. Within this valley lies the town of Scipio 
(population 328, census of 1960) and the irrigated area of the water- 
shed. 


The upper watershed consists of Ivy Creek, Scipio Lake Reservoir, 
Round Valley Creek and their respective drainages. Ivy Creek flows 
northerly, emptying into Scipio Lake Reservoir. Round Valley Creek 
flows northerly from the reservoir to the irrigated area. (Figure 9) 


The watershed has no surface drainage outlet but groundwater flows 
to the Sevier River along fault zones and solution channels in the lime- 
stone bedrock. 


The watershed is 24 miles long and averages 7 miles in width. It 
contains 102,900 acres or 160.8 square miles. The Fishlake National 
Forest within the boundary of the watershed contains 32,180 acres. 


Soils in the mountain areas are formed from sedimentary rocks, gen- 
erally less than 36 inches in depth, of medium texture, and are on slopes 
of 25 percent to 70 percent. Most slopes would be between 40 percent 
and 50 percent. Vegetation is mostly conifers in the higher areas, with 
oakbrush and pinyon-juniper occurring in the lower areas. 


Soils in the rangeland area vary from medium to coarse in texture, 
are well drained and occur on slopes of 1 percent to 25 percent. Vegeta- 
tion varies from oakbrush and juniper to sagebrush, greasewood, grasses, 
and annual weeds. 


Valley soils are deep and, with the exception of the reservoir and 
adjacent wet area, are well drained. Soil texture is medium and slopes 
vary from 1 percent to 4 percent. Vegetation consists of sagebrush, 
greasewood, juniper, grasses, and annual weeds in noncultivated areas. 
Principal crops in cultivated areas are alfalfa and small grain. The 
wet area supports an assortment of meadow grass, wiregrass, sedges, and 
other wetland vegetative types. 
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FIGURE 9 
PROJECT LOCATION MAP 
SCIPIO WATERSHED(B-4) 

Sevier River Basin 


Utah 
November 1966 





fa 


Present land use is as follows: Irrigated cropland, 4 percent 
(4,100 acres); dry cropland, 18 percent (18,500 acres); wet pasture, 
2 percent (2,100 acres); and forest and rangeland, 76 percent (78,200 
acres). 


Annual precipitation varies from 11 inches north of Sciplostoes. 
inches in the higher mountains. 


The principal economic activities are dry irrigated farming and 
general livestock farming. The livestock enterprises generally uti- 
lize all the products of the irrigated area while the dryland crops, 
generally wheat, are sold for cash. 


The trend in recent years has been toward consolidation of farm 
units and a decrease in population. Much of the dry cropland is in 
the soil bank and has been converted to grass. 


W ACT ERS HE D® Pik O° Be Lee Mss SAN De Nee erao ee 
EROSION AND SEDIMENT 


About two-thirds (68,500 acres) of the watershed has no erosion 
or sediment problems. Of the remaining one-third, erosion is incipient 
on 65 percent (22,400 acres) and light to medium on 35 percent (12,000 
acres). Small areas throughout, mostly stream channels, have heavy to 
excessive erosion. These areas are shown on the Erosion Condition Map. 
(Figure 10) 


AGRICULTURAL WATER MANAGEMENT 


Irrigation water supplies are inadequate more than 9 years in 10. 
Of the 9,800 acre-foot potential consumptive use for presently irrigated 
lands, there is an average annual shortage of 3,330 acre-feet. The 
principal reasons are high losses in the irrigation distribution system 
and high use of water in Scipio Lake Reservoir and the adjacent wet 
area. Low on-farm irrigation efficiencies are also a contributing fac- 
tor. The overall effect of the above conditions results in only about 
3,010 acre-feet of the 19,440 acre-feet average yield above the reser- 
voir being consumptively used by irrigated crops. 
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RECREATION 


Presently available recreation facilities are not adequate to meet 
the present demands imposed on the area. 


PHYSICAL POTEN PLA LOR O RM EOE T Ll Mie ree 


Land treatment on mountain and rangeland could help control the ex- 
isting erosion and would prevent many areas from developing erosion prob- 
lems. 


Water supplies, if properly controlled and utilized, are adequate 
to reduce the deficit on irrigated land to a 4-year in 10 occurrence and 
to reduce the size of deficits. Water would be available 6 out of 10 
years to irrigate grassland within and adjacent to the irrigated area. 
Abandoning the present Scipio Lake Reservoir and draining the dead water 
lake and surrounding wet meadows would allow the local residents to have 
better control over the use of the water now being consumed in this area. 
Replacing this inefficient situation with a new reservoir nearer to 
Scipio could provide storage and regulation for the irrigation water sup- 
plies. It could also provide a fishery and a base for a picnic and camp- 
ground area. (Table 25) 


Ly ¢ ALN ees Re Ob Cay 
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This watershed receives technical assistance through the Millard 
County Soil Conservation District. The District, the town of Scipio and 
the Scipio Irrigation Company recognize the problems and the need for a 
project. This interest could result in a formal application for assis- 
tance in the development of a small watershed project. 


a7 (ee 

















TABLE 25.--Reservoir data, Scipio Watershed (B-4), Sevier River Basin 


Item 


Site number 


Drainage area 


Estimated height of dam 


Estimated volume of fill 
Principal spillway 

Type 

Release rate 
Emergency spillway 

Type 

Chance of use 


Maximum surface area - 
emergency spillway level 


Storage 
Sediment 
Recreation 


Surface area of 
recreational pool 


Irrigation 


Total storage 


Unit 


Square miles 


Feet 


Cubic yards 


Percent 


Acres 


Acre-feet 


Acres 


Acre-feet 





Acre-feet 


Value or material 


B4-1 
27 
80 


1,050,000 


R/C Conduit 


50 


Rock 


140 


Minor 


110 


18 


5,040 


5,150 
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LAND TREATMENT MEASURES 


Needed land treatment measures on forest and rangeland are fencing, 
water developments, revegetation measures, contour trenching and gully 
DiugsetoO controlecriticaleecrosion, 


To best utilize potential improvements in delivery systems, most of 
the irrigated cropland will require leveling in order to increase irri- 
gation efficiencies. On-farm ditch lining is needed in all irrigated 
areas. These land treatment measures will permit more efficient irriga- 
tion water management. 


STRUCTURAL MEASURES 


Canal lining is needed for the entire 35 mile irrigation delivery 
system. Drainage of the 1900-acre wet area, drainage and abandonment of 
the Scipio Lake Reservoir, and the construction of another reservoir on 
a more favorable site near town will allow approximately a 70-percent in- 
crease in water delivery to the irrigated area. 


The close proximity of a reservoir to Scipio and to U. S. Highway 91 
and proposed I-15 will provide an excellent opportunity for water-based 


recreation and insure adequate use to justify a campground and picnic 
area. 


NATURE AND ES T MAT Ee Off *Cc0esere. 
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CANAL LINING 


Layout of an irrigation system to meet the needs was made on aerial 
mosiacs, (Table 26, 27, and 23) 
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TABLE 26,.--Estimated structural cost-potential development ,* Scipio 
Watershed (B-4), Sevier River Basin 


eee 


Item 


Structural measures 
Construction 
Canal lining 
Drainage 
Reservoir 


Campground 


Total 


Engineering services 


Land easements and rights-of-way 


Grand total 


“Price Base 1967. 





Esti d 
Amount cima ls 


Unit fe Otau: 
planned 
cost 
Dollars 
35 465,200 
4 524000 
1 791,000 
17,800 


1,326,500 


165,850 
387,200 
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TABLE 28.--Annual costs,* Scipio Watershed (B-4), Sevier River Basin 





















Amortization Replacement 
Evaluation of operation Total 
unit installation and 
cost maintenance 
















Dollars Dollars 
Canal lining 17% 750 Seo 
Drainage 15,000 1547300 
Reservoir 30,300 34 ,300 
Campground 1; L100 
Project administration 5,600 






Grand) total 


4price Base 1967. 


b100 years @ 3% percent interest. 


aye 


DRAINAGE 


The drainage system needed to dry up the old reservoir and adjacent 
wet area was estimated from aerial mosiacs. 


RESERVOIR 


The reservoir cost is based on a reconnaissance topographic map, 
and applying a unit cost to the calculated earthwork. 


EASEMENTS AND RIGHTS-OF-WAY 


The cost of easement and rights-of-way necessary to drain the res- 
ervoir and wet area was estimated based on the present value of wetlands 
and their probable future value if drained. Rights-of-way for the res- 
ervoir and picnic areas are estimated at $30 per acre. Other easements 
and rights-of-way are now owned by potential sponsors or are considered 
negligible to the feasibility of this project. 


ENGINEERING SERVICES 


Engineering services were estimated as 12 percent of the construc- 
tion costs. 


COST ALLOCATION 


The use of facilities method was used to allocate costs of the 
structures. (Table 29) 
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With the level of development described, the water shortage for the 
presently irrigated land area would be reduced from occurring 9 times in 
10 years to less than 4 times in 10 years. The average root-zone deficit 
would be reduced from 3,300 acre-feet to 420 acre-feet per year. Surplus 
water could irrigate annual crops or grass 6 years in 10 providing an av- 
erage of 720 acre-feet of root-zone moisture. 


Benefits assigned to project measures are as follows: (1) Associ- 
ated land treatment. This is composed of benefits accruing from land 
leveling and ditch lining less the cost to achieve these benefits. About 
one-half the needed land treatment would be accomplished during the proj- 
ect with the remainder to be done by the going program of the Millard 
County Soil Conservation District. The associated residual land treat- 
ment benefit claimed as project benefits is $15,900 per year. (2) Water 
deficit reduction benefit. A portion of this benefit was assigned to 
each agricultural water management measure according to its effect on re- 
lieving water shortages. The value of this benefit is based on the value 
of the increased production of alfalfa hay with-improved water supplies. 
The portion of this benefit produced by canal lining, drainage and reser- 
voir storage is $101,650 per year. (3) Reduced operation and maintenance 
benefit. The canal lining is expected to reduce O&M costs about $.30 per 
acre or $1,190 per year. (4) Call system benefit. The new reservoir 
located close to the irrigated area would allow the development and oper- 
ation of a call system. Benefits are estimated at $1.50 per acre or 
$5,600 per year. (5) Benefit from water supplied to irrigate new lands. 
This benefit is derived from the increased production of forage on grass- 
lands or the value of annual crops raised with surplus water. The 720 
acre-feet average supply is estimated to give an annual benefit of $14,400 
per year. (6) Recreation benefits. The fishery would produce benefits 
valued at about $100 per acre. For the 18-acre minimum fish pool, bene- 
fits would be $1,800 per year. The campground adjacent to the reservoir 
is estimated to produce benefits of $9,750 per year. (Table 30) 


The downstream effect resulting from the project would average about 
500 acre-feet increased groundwater flow to the Sevier River system. Sal- 
vage at the Scipio Lake Reservoir would be about 4,500 acre-feet with 
4,000 acre-feet of increased use in Round Valley. 


The water salvage program at the Scipio Lake Reservoir would vir- 
tually eliminate this waterfowl habitat. The establishment of a fishery 
and an increase in upland game birds at Scipio as a result of more irri- 
gation may partially compensate for this. 
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1. The installation of a pipeline to distribute the water below 
the reservoir and sprinkler irrigation to service the irrigated area 
should be considered. This would be costly, but a more efficient use 
of the water resource. 


2. A project not involving water salvage or the construction of 
a reservoir would be feasible. However, in this case a reduction in 
return flow to the Sevier River would result. 


3. Preservation of waterfowl habitat by retaining a minimum lake 


at the present site might prove feasible. This would consume some of 
the water resources in the watershed. 
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SALINA CREEK WATERSHED (C-5) 
WATERSHED INVESTIGATION REPORT 
SEVIER RIVER BASIN 
SEVIER AND SANPETE COUNTIES, UTAH 
June 1968 
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The Salina Creek Watershed (C-5) is a tributary to the Sevier 
River and is located in northeastern Sevier County, 1942350eacres. 
and southeastern Sanpete County, 4,650 acres. Salina, with a popu- 
lation of 1,618 is the only community and is located in the irrigated 
area. The 1960 census for the watershed was 1,652 people. (Figure 11) 


U. S. Highway 89 and a branch line of the Denver and Rio Grande 
Western Railroad traverse the cropland area. Utah Highway 4 follows 
Salina Canyon and Interstate 70 is following this same route. 


The watershed encompasses 199,000 acres: of which 145,700 acres 
are Fishlake National Forest lands. The cropland area, 5,050 acres, 
fnciudes 252/70 acres of rotation cropland, 1,510 acres of irrigated 
native meadow, 1,120 acres of nonirrigated wetlands, and 150 acres of 
idle lands. 


The watershed yields 39,130 acre-feet of water annually. The 
total average annual water use in the cropland area is 12,660 acre- 
feet per year, which is allocated in the following manner: Irrigated 
lands, 8,980 acre-feet; nonirrigated lands, 3,320 acre-feet; and dom- 
estic use, 360 acre-feet. The average annual outflow from the water- 
shed is 26,470 acre-feet of surface and groundwater. 


Soils in the cropland area are deep, medium to fine textured and 
lie on less than 1 percent to 4 percent slopes. Water holding capac- 
ity is 2 inches per foot. Drainage is generally good but there are 
areas of poor drainage in the bottom lands near the Sevier River. 


Mountain soils are medium textured, well drained, and vary from 
shallow to moderately deep with rock outcrop areas. Vegetation in 
the higher area is aspen and conifer. Lower elevations are within 
the pinyon-juniper zone. Slopes vary from very steep (65-80 percent) 
along the breaks into the creek to the more gentle toe slopes and 
plateaus. 


Annual precipitation varies from 10 inches near Salina to 35 
inches in the high mountain areas. Elevations range from 5,100 feet 
at Salina to 11,000 feet in the upper watershed. 
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FLOOD PREVENTION 


Direct floodwater damages from Salina Creek are $1,650 per year. 
Damages are primarily from convective storms producing floods which 
destroy and impair irrigation structures, flood farm land, and damage 
other improved areas. Approximately 60 percent of the recorded floods 
occurred in the month of August. 


EROSION AND SEDIMENT 


Erosion is a serious problem on many areas where vegetation does 
not adequately protect the soil, a condition associated with past 
heavy grazing and areas of geologic erosion. This lessens the produc- 
tivity of the land and makes it increasingly difficult to restore a 
good vegetation-soil-water hydrologic relationship. Steep slopes and 
high intensity rainfall add to the problem. There is heavy to exces- 
sive erosion on 53,700 acres and 14,000 acres contain geologic erosion 
which has not been accelerated by man. (Figure 12) 


There are areas with annual sediment rates of 0.7 acre-feet per 
square mile but the average is 0.46 acre-feet per square mile for the 
total upstream watershed. Streambank erosion also contributes heavily 
to the sediment yield. The average annual sediment volume carried by 
Salina Creek is 130 acre-feet. These rates are based on sediment depo- 
sition in existing reservoirs and debris basins. Sediment damages oc- 
curring to irrigation distribution systems and property located in 
Salina total $395890 per year. 


LAND TREATMENT 


Land treatment on upper watershed lands is necessary to correct 
unsatisfactory watershed conditions resulting from excessive erosion and 
unstable soils. Needs for irrigated lands are orientated around water 
management, sediment deposits, and conveyance problems. 
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FIGURE 12 
EROSION CONDITION MAP 
SALINA CREEK WATERSHED (C-5) 


Sevier River Basin 
Utah 
June 1968 
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AGRICULTURAL WATER MANAGEMENT 


Resource studies indicate that the water supply for the irrigated 
area is adequate in normal years. Ona frequency basis, the root-zone 
deficit for water-short periods is 1,100 acre-feet and the average def- 
icit is 220 acre-feet. The water budget for average conditions indi- 


cates a 3,700 acre-foot loss to groundwater from excess irrigation and 
distribution losses. 


Piecemismasnicedsfor facilities to establish a call-demand system 
which would provide storage for early snow melt waters. In conjunction 


with this, agricultural water management training for the farmer would 
be helpful. 


Canal and on-farm ditch lining on the entire distribution system 
are not economically practical from a water savings standpoint. How- 
ever, there is a need for land leveling, stream flow regulation, and 
canal and ditch lining on high-loss sections and to facilitate opera- 
tion and maintenance work. Redistribution of irrigation companies wa- 
ter stock so that each irrigated acre would have an adequate supply 
can help increase water-use efficiency. 


RECREATION 


The Utah State Highway Department has estimated an increase of 
traffic through Salina Canyon from the present 700 cars per day to 
2,200 cars per day upon completion of I-70. Projections to 1980 in- 
dicate an area population within a one-hours' driving time of 24,000 
people over 12 years old. Data from the Outdoor Recreation Resources 
Review Commission Study of future availability of various types of rec- 
reation indicate the annual demand for fishing, picnicking, and camp- 
ing will be 27,000 activity days per year. 


Construction of project features in Salina Canyon must consider 
protection of aesthetic values. Camping and picnic sites, sanitation 


facilities, conservation pools, public access, and shade and rest areas 
are essential at water storage sites to accommodate recreation use. 
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There were eight reservoir sites identified with storage poten- 
tial. Their physical characteristics are listed ir. Tables 31 and 38. 
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TABLE 31.--Structure data - storage capacity, Salina Creek Watershed (C-5), Sevier River Basin 


Item 


Drainage area 
Estimated height of dam 
Estimated volume of fill 
Principal spillway 

Type 


Release rate 


Emergency spillway 
Type 
Chance of use 


Maximum surface area - 
emergency spillway level 


Storage 
Sediment 
Recreation 


AWM 
Total storage 


Additional storage 
capacity available 


Freeboard storage 


Surface of recreational pool 





Site 





Unit 





Gp=5 
Skutumpah 


C5-4 
Bull Pasture 





C3=1 
Soldier Canyon 







Square miles 







Feet 










157,000 100,000 





Cub*c yards 





R/C Conduit R/C Conduit R/C Conduit 

















10 


10 





10 


















Concrete Concrete 





Concrete 










Percent 2 2 2 





25 







Acre-feet 








Acre-feet 





Acre-feet 


Acre-feet 





Acre-feet 


Acres 





c5-8 
Salina 
292.4 
70 


675,000 


R/C Conduit 


1,250 


Concrete 


Ll 


1,160 


2,000 














Sites C5-2 and C5-6 are limited in size and use due to planned highway 
development. Sites C5-4, C5-5, and C5-8 have potential for multiple 
use as recreation and irrigation storage facilities. Campgrounds can 
be included at these three sites. Site C5-7 is an off-channel site 
which will require a diversion from Salina Creek. Its potential is 
limited by foundation conditions. 


There are areas where the irrigation distribution canal systems 
can be effectively lined to reduce seepage losses. 


Tene Poke Or En oCeT 
Men Not 


This watershed receives technical assistance through the Sevier 
County Soil Conservation District. An application for planning assis- 
tance under PL-566 was made in January 1955 by the Sevier County Soil 
Conservation District, Salina Creek Irrigation Company, and Salina City 
Corporation. The following desire to co-sponsor or support the project: 
Skutumpah Irrigation and Reservoir Company, Brown's Hole Graziers Asso- 
ciation, Water Hollow Graziers Association, Meadow Gulch Cattle Graziers 
Association, Salina Creek Cattle Association, Sheep Graziers (Salina 
Creek sheep permittees), Salina Creek private land owners, Sevier County 
Board of Commissioners, North Sevier Chamber of Commerce, Salina Junior 
Chamber of Commerce, Salina Lions Club, and the Sevier County Fish & 
Game Protective Association. 


Recent contact with the sponsors indicates they would like to pro- 
ceed with the project as soon as planning assistance under PL-566 is 
available. 


Consideration was given to desires of the local people, but was 
not the basis for project evaluation. 


POERe aulmOnFeeer Mor ReO Vo EM EP NTF OR PP OCT E NeT DACL 
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LAND TREATMENT 


Land treatment measures for the upper watershed areas which will 
be applicable for acceleration under a project are as follows: Pinyon- 
juniper and sagebrush removal and seeding, furrowing and reseeding, 
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plow and seed, contour trench and seed, aerial spray, aerial spray- 
harrow and seed, and gully plugs. 


Land treatment needs for the irrigated lands will be primarily 
land leveling. This is to cope with the buildup of sediment which 
causes excessive operation and maintenance costs. On-farm ditch lin- 
ing and other water management practices are also applicable to the 
irrigated farm lands. 


STRUCTURAL MEASURES 


Structural measures are for flood and sediment control, irrigation 
water management, and recreation. 


Enlargement of the present Skutumpah Reservoir, Site C5-5, with a 
capacity of 1,100 acre-feet will restore its 500 acre-foot irrigation 
storage right, provide 450 acre-feet of sediment storage (100-year con- 
tainment), and a fishery with a surface area of 44 acres. 


Enlargement of the Bull Pasture Reservoir, Site C5-4, to a capacity 
of 1,960 acre-feet will provide for 100-year sediment containment capac- 
ity of 1,420 acre-feet and a recreation pool with 540 acre-feet and 76 
surface acres. 


Increasing the size of Soldier Canyon debris basin, Site C5-1, will 
provide 100-year sediment containment capacity of 680 acre-feet. 


Site C5-8, Salina, will provide a 7,240 acre-foot sediment pool 
which can be utilized for recreation developments during its 100-year 
life. A 140-family unit campground is to be installed in conjunction 
with the reservoir. Irrigation regulatory storage and a fish and wild- 
life pool can be operated until the pool fills with sediment. 


The flood routing effect of the reservoirs will help reduce flood 
damages even though no floodwater storage is provided below the emer- 
gency spillway elevations. The Site C5-8, Salina, would divert the 
floodwaters from Salina Creek, above the town of Salina, and directly 
to the Sevier River. 


Identification of specific sites for structures or other impound- 
ment measures at this time does not indicate or imply that these sites 
will prove either feasible or most desirable at some future time or 
that, following additional study, other factors may enter in which would 
prevent their use. 


= See 

















The foundation and seepage conditions of possible reservoir site 
locations were considered only in generalities. Seepage may be a lim- 
iting factor for use of Site Nos. C-5, C5-7 and C5-8 as irrigation 


storage structures. These sites are located in fault and deep allu- 
vial soil areas. 
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RESERVOIRS 


Capacities needed at Site C5-4, Bull Pasture, and Site C5-5, Sku- 
tumpah, were based on irrigation storage rights, expected sediment, and 
minimum fish pool requirements. Needed capacities at Site C5-1, Sol- 
dier Canyon, and Site C5-8, Salina, were based on estimated sediment 
volume at this point. 


Sediment volumes were estimated from expected effects of land treat- 
ment measures and present sedimentation rates. Sedimentation rates were 
estimated from deposits in existing reservoirs and studies of watershed 
erosion conditions. (Table 32) 


Quantity estimates were obtained by using reconnaissance topographic 
maps. Costs were based on similar construction costs in the state of 
Utah. Investigation for Site C5-8 was performed in detail due to its im- 
portance to the project and the need for coordination of planning efforts 
with the Utah Department of Highways. 


CAMPGROUNDS 


Estimates of installation costs are based on costs for similar de- 
velopments. The number of units were determined from the projected de- 
mand and utilization. (Table 33 and 34) 


ENGINEERING SERVICES 


Engineering services were estimated at b275epercent: of construc- 
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TABLE 33.--Estimated structural cost-potential development ,# 


Watershed (C-5), Sevier River Basin 


Item 


Structural measures 
Construction 
Debris basins 
Multiple-purpose structures 
Recreation & AWM 
Recreation 


Campgrounds 


Tote | 


Engineering services 


Land easements & rights-of-way 


plus water rights 


Grand total 


4price Base 1967. 









Amount 


aut planned 





oe = 


Salina Creek 


Estimated 
total 
cost 


Dollars 


245,300 


1,071,300 
187,500 


119,300 


1,623,400 


202,800 


356,900 


21835100 
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EASEMENTS AND RIGHTS-OF-WAY 


It is anticipated that easements and rights-of-way on National 
Forest lands will be furnished at little or no cost to the sponsors. 
Costs on private lands are based on 1967 prices for purchase of these 
lands including improvements. Water rights costs are based on amounts 
Host or used. Rights-of-way for Site C5-8, Salina, includes cost of 
relocating Highway 4 as a frontage road for Interstate Highway I-70. 


REPLACEMENT, OPERATION, AND MAINTENANCE 


These costs are based on the expected life and repair cost for 
each structure. The costs for operating campgrounds does not include 
daily cleanup operations. (Table 35) 


COST ALLOCATION 


The use of facilities method was used to allocate costs for Sites 
C5-1, Soldier Canyon, C5-4, Bull Pasture, and G5=5,, skutumpah.~ For 
Site C5-8, Salina, the alternative justifiable expenditure method was 
used. (Table 36) 


PROJECT ADMINISTRATION 


This item was estimated as 13 percent of construction costs. 
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With the level of development described, sediment related damages 
would be reduced 97 percent after project installation for a 100-year 
period. The containment of 10,470 acre-feet of sediment in the 4 res- 
ervoirs will yield annual benefits of $38,690. Upper watershed land 
treatment will reduce the sediment problem. A 90-percent reduction in 
flood damages will occur through effects of land treatment and the 
routing effects of the reservoirs. Damage reduction benefits from 
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TABLE 35..--Annual costs,* Salina Creek Watershed (C-5), Sevier River Basin 







Amortization Replacement 














i operation 
Evaluation of ; P Total 
unit installation and 
COSE maintenance 


Dollars Dollars Dollars 
Reservoirs and developments 

C5-1 Soldier Canyon 9,360 15380 10,740 
C5-4 Bull Pasture 8,270 1,000 9,270 

Campgrounds 1,090 2,500 500 

Total 9,360 39500 12,860 

C5-5 Skutumpah 3,600 530 4,130 

Campgrounds 300 LO 1,450 

Total 3,900 1,680 Bleu 

C5-8 Salina 46,900 5,000 5is200 

Campgrounds 4,520 4,500 g,020 

Total 51,420 25500 60,920 


2Price Base: Installation 1967. O&M 1967. 


5100 years @ 3% percent interest. 
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direct flooding is $1,480 per year. Local secondary benefits of $6,020 
are from sediment and flood control combined. On-farm land treatment 
will help to overcome the effects of past sedimentation. (Table a7) 


To eliminate the average annual irrigation deficit of 220 acre- 
feet root-zone water, storage and regulation in Site C5-5, Skutumpah, 
and Site C5-8, Salina, will be provided. The average annual benefit 
for reducing deficits is $3,870. Local secondary benefits for agri- 
cultural water management measures are $580. 


Fishing facilities will be provided in Site C5-4, Bull Pasture, 
Site C5-5, Skutumpah, and Site C5-8, Salina. Estimated use and storage 
capacities will result in annual fishing benefits of $21,870. Local 
secondary benefits represent $2,800 of these annual benefits. 


Campground facilities and other water based activities associated 
with Sites B5-4, Bull Pasture, C5-5, Skutumpah, and C5-8, Salina, are 
expected to provide an average annual benefit of $23,300. Demand was 
based principally on population projections and competition from other 
facilities. Local secondary benefits represent $3,090 of the total 
annual. 


The maximum average downstream effect expected at the level of 
development described is a reduction in annual flow of 950 acre-feet. 
Much of this would probably be absorbed by a reduction in use by the 
wetlands near Salina. The principal increase in use would be evapora- 
tion from the reservoir surfaces. 


The annual associated land treatment benefits are $4,030. 


Redevelopment benefits occur from construction and operations and 
maintenance by providing an opportunity to use goods, services and la- 
bor from a locality designated an economic distress area under the Area 
Redevelopment Act. For this project the average annual redevelopment 
benefits are $20,060. 


Total local secondary benefits are $12,510. 
The ratio of average annual benefits to average annual costs for 
all works of improvement, including primary and local secondary bene- 


fits would be 1.2:1. The benefit cost ratio excluding local secondary 
benefits would be 1.1:1. 
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Importation of water and construction of Interstate Highway I-70 
will play important roles in the formulation of a PL-566 project. 


The importation of water will provide additional water for the 
irrigated lands. This will afford an opportunity for extensive dis- 
tribution system improvements, better allocation of rights, and stor- 
age for additional recreation waters. With this additional develop- 
ment, Site C5-4, Bull Pasture, could be enlarged to hold approximately 
5,000 acre-feet of irrigation water. This site could benefit irrigated 
lands at approximately $25,000 a year for a total cost of $425,000 
(175:4 .benefitecosterataae 


The construction of I-70 will provide the opportunity for stabi- 
lizing stream channels and reducing their sediment yields. The exact 
routing of the highway may affect the location or capacities of some 
of the reservoirs included in the project. 


Agricultural water management training and irrigation system im- 
provements are not eliminated as possible features of a project. 


Table 38 and 39 list some additional reservoir alternatives for possible 
inclusion=in asprojccu, 
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TABLE 38 .--Additional reservoir data of additional sites investigated, Salina Creek Watershed (C-5), 
. ‘ . 7 8 Sevier River Basin , 













Site 
Item Unit 
C5-2 Ga=3 5-6 C5=7 
Rattlesnake Point | Taylor's Flat | Blackberry Tipparary 


Drainage area Square miles 


Estimated height of dam 





Feet 65 







Estimated volume of fill 





Cubic yards 





165,000 1,041,000 


Principal spillway 






Type R/C Conduit R/C Conduit | R/C Conduit | R/C Conduit 











Release rate 10 





10 10 





Emergency spillway 























Type Concrete Concrete Concrete Concrete 

Chance of use Percent 2 2 2 
Maximum surface area - 

emergency spillway level oe 
Storage 

Sediment Acre-feet --- 

Recreation Acre-feet --- 

Total storage Acre-feet 1,090 250 T3230 1,300 


Additional storage 
capacity available Acre-feet 1,0007 ini ass SF's, 





®Requires coordination with Interstate I-70 Highway development. 
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RICHFIELD WATERSHED (D-1) 
WATERSHED INVESTIGATION REPORT 
SEVIER RIVER BASIN 
SEVIER COUNTY, UTAH 
June 1968 


Tego WOARI MEER So oHer De T N° R RT ee 


The watershed is located in Sevier County, Utah, contains 135,600 
acres, and comprises 2.6 percent of the Sevier River Basin. The owner- 
ship of these lands are private, 36,740 acres; state, 2,680 acres; Fed- 
eral lands administered by the Bureau of Land Management, 30,596 acres; 
and National Forest, 65,584 acres. The Principal cltyeis Richtierd 
with a population of 4,412 (1960 census). The population trend for this 
central Utah community is on the increase. Other communities include 
Joseph, Elsinore, and Aurora with resident populations of 117 38483, and 
465, respectively (1960 census). The total area population is estimated 
at 2,/53. (Figure 13) 


Crops are produced on 19,880 acres of irrigated rotation croplands 
of which 59 percent is alfalfa and improved pasture, 27 percent small 
grains, 8 percent corn, and 6 percent sugar beets. 


The average annual precipitation varies from 8 to 25 inches depend- 
ing on elevation. Average precipitation on irrigated croplands is 10 
inches. Elevations for the watershed range from 10,279 to 5,250 feet. 


The major water supply for irrigated lands is diverted from the 
Sevier River through the Sevier Valley Canal. Several smaller canals, 
Joseph, Elsinore, Richfield, and Vermillion, also divert water from the 
Sevier River and deliver irrigation water to smaller blocks of irrigated 
land. The tributary yield from the upper watershed is 14,800 acre-feet 
per year, primarily from North and South Cedar Ridge, Willow Creek, and 
Cottonwood Canyons along the west front of the Pavant Range. Most of 
this water is diverted to small tracts of irrigated land on the alluvial 
fans. 


The watershed includes Mountain range sites with Cryoboroll soils, 
20 percent; Upland range sites with Argixeroll, Calcixeroll and Haplox- 
eroll soils, 35 percent; Semidesert range sites with Torrifluvent and 
Calciorthid soils, 35 percent; and Wetland soils that are Haplaquepts, 
10 percent. The vegetation of the upper watershed is varied with por- 
tions of aspen, conifer, pinyon-juniper, oakbrush, and sagebrush. (Figure 14) 


The watershed is bounded on the west by the Pavant Range with eleva- 
tions over 10,000 feet and the Sevier River on the east. 
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FIGURE I3 
PROJECT LOCATION MAP 
RICHFIELD WATERSHED (D-1) 


Sevier River Basin 
Utah 
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Geologically, Sevier Valley is a graben block bordered on the west 
by the Elsinore fault and on the east by the Sevier fault. The eastern 
and western flanks of the valley show evidences of Tertiary volcanic ac-~ 
tivity. The valley floor is covered with Quaternary alluviums at depths 
of over 800 feet. 


The Pavant Range is a transition between the Basin and Range Prov- 
ince and Colorado Plateau Province and is composed of sediments repre- 
sentative of all geologic eras. Sedimentary and volcanic formations of 
the Tertiary period are well exposed on the surface. The Colorado Pla- 
teaus to the east are composed of flat lying strata with few disconform- 
ities and are capped with Tertiary extrusive rocks. 


The Laramide orogeny has been the major contributor to the relief 
of this area with minor relief features of a nontectonic nature. 
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EROSION 


Heavy grazing and long-term changing climatic conditions have re- 
duced the vegetation in some upper watershed areas and along with ad- 
verse geologic conditions, have created serious erosion problems. This 
has decreased the productivity of the land and made it difficult to re- 
store a good vegetation-soil-water hydrologic relationship. Steep 
slopes and high intensity rainfall adds to the problem. There is heavy 
to excessive erosion on 33,900 acres and geologic erosion on 46,100 
acres. Streambank erosion contributes excessively to the sediment prob- 
lem. (Figure 15) 


FLOOD AND SEDIMENT REDUCTION 


Flat Canyon, Cottonwood Creek, and Willow Creek are major flood 
source areas that cause serious damages to irrigated crops, water dis- 
tribution systems, roads and highways, railroads, residences, and busi- 
nesses. Average annual flood damages are summarized on the following 
page. 
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Utah 
June 1968 


Scace in Miles 







Flat Canyon 


Elsinore Irrigation Company 

Richfield Irrigation Canal Company 
Direct crop and farm damage 

Sevier Valley Canal Company 

Piute Reservoir and Irrigation Company 
State Highway US-89 

D&RGW Railroad 

County roads 

Interruption to irrigation 


Fotal 


Cottonwood Creek 


Richfield Irrigation Canal Company 

Sevier Valley Canal Company 

Richfield Cottonwood 

Piute Reservoir and Irrigation Company 
Richfield City, residential, and businesses 
State Highway US-89 and U-119 

D&RGW Railroad 

County roads 

Direct crop and farm damage 

Interruption to irrigation 


Total 


Willow Creek 


Richfield Irrigation Canal Company 
Willow Creek Irrigation Company 

Sevier Valley Canal Company 

Piute Reservoir and Irrigation Company 
State Highway US-89 

D&RGW Railroad 

County roads 

Direct crop and farm damage 
Interruption to irrigation 


Total. 
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$250 
320 
7,000 
1,000 
500 
1,070 
500 
400 


4,490 


$15,530 


$430 
800 
740 
500 
2,500 
12720 
1,000 
300 
3,500 


2,840 


$14,330 


$250 
260 
370 
400 
1,070 
500 
300 
2,000 
2,440 


$7,590 
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LAND TREATMENT 


Land treatment on upper watershed lands is needed to correct unsat- 
isfactory conditions resulting from excessive erosion and unstable soils. 
This would reduce sediment yields and lower flood peaks. 


Irrigated land treatment needs are associated with water management. 
The natural topography coupled with sediment accumulation distributed 
through the irrigation system requires land leveling periodically in 
order to achieve reasonable on-farm irrigation application efficiencies. 


AGRICULTURAL WATER MANAGEMENT 


Several irrigation canal systems distribute irrigation water within 
the watershed. Water demands fluctuate during the season so laterals 
and small canals are frequently dry. A time lapse occurs when water is 
called for and an excessive amount of irrigation water is lost filling 
the canal and lateral soil profile. There is an average annual water 
deficit of 4,200 acre-feet. 


A need exists to consolidate several canals and laterals. Labor 
and distribution facilities which duplicate services could be reorgan- 
ized to avoid unnecessary expenses. Water distribution facilities need 
to be redesigned to serve the needs of the entire irrigated area. Ma- 
jor canals now traverse sections of communities, and canal consolida- 
tion would also reduce the drowning hazard. 


Pee; eieCRARL eePeOel Heel UA Li. OR, MiB Eel, TaN :GooN EE DS 


There are a number of potential sites for small reservoirs less than 
200 acre-feet. In Flat Canyon, the potential is limited by geologic fac- 
tors. Here, seepage conditions limit the sites to flood and sediment con- 
trol. Two sites, Dl-la, Flat Canyon, and D1-5, Cottonwood, have poten- 
tial for flood detention and can control floods from these canyons. 


The physical capabilities of sites investigated are listed in 
Table 40. 
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TABLE 40.--Physical capabilities of sites investigated, Sevier River Basin 


Reservoir Drainage Drainage Potential Cu. yosw 
site name area storage ac MEGS 





Square miles Acre-feet 


Dl-la Flat Canyon L538 1,700 240 
D1-2 Flat Canyon 14.7 100 200 
Di-3 Flat Canyon Lee 140 280 
D1-4 Cottonwood Creek Leas 3,000 170 
D1-4b Cottonwood Creek S55 13-200 280 
D1-5 Cottonwood Creek Loe 1,800 190 
D1l-12 Cottonwood Creek a6 200 210 
D1-15 Willow Creek boro 1. 1,000 200 


“Cubic yards of earth fill per acre-foot of reservoir storage. 


In Cottonwood and Willow Creek drainages, there were seven reser- 
voirs investigated that have potential for multipurpose storage. Struc- 
ture Site Dl-1l is limited by geologic conditions. 


Groundwater reserves are available for additional irrigation water 
supplies. Approximately 50 wells yielding 3 c.f.s. per well could be 


developed. However, water rights limit use of this source at present. 


It is physically feasible to effectively line the major portion of 
existing irrigation distribution canals. 


Le *L ON #92 ROR) Ger 
e 


This watershed receives technical assistance through the Sevier 
County Soil Conservation District. 
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Principal flood sources, Flat Canyon, Cottonwood Creek, and Willow 
Creek, have flooded several times in recent years. Sediment and debris 
has been deposited in canals, homes and businesses, as well as on high- 
ways, roads, and fields. The regularity and severity of flood damage 
has developed concern among residents to investigate watershed condi- 
tions to determine if land treatment and project measures could control 
these floodwaters. A watershed committee has been established with au- 
thority to investigate and prepare a PL-566 application for project 
planning assistance. Efforts have been to identify project needs and 
associated benefits. 


Cooperation between irrigation companies, the most likely project 
sponsors, is good. City council representatives are generally in favor 
of flood control measures and overall resource improvement. Irrigation 
company officials have expressed interest in studying the advantages of 
consolidating irrigation companies and canals. Improvements could be 
accomplished through a new organization. 
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LAND TREATMENT 


Land treatment measures for the upper watershed areas which can be 
accelerated under a project are: Pinyon-juniper removal and grass re- 
seeding, sagebrush removal and grass reseeding, furrow and grass reseed- 
ing, plow and grass seeding, contour trench and grass seeding, aerial 
spray, aerial spray-harrow and seeding, and gully plugs. 


Land treatment needs for the irrigated lands is primarily land lev- 
eling. This is to cope with sediment buildup which causes excessive 
machinery operations and maintenance costs. Ditch lining and other wa- 
ter management practices are also applicable to the irrigated farm lands. 


FLOOD PREVENTION 


In order to control the floods from Flat Canyon and Cot tonwood 
Creek, two structures have been included as project features. These are 
Site Dl-la, Flat Canyon, and Site Dl-5, Cottonwood. Both sites are Class 
"GC" structures and will provide 100-year flood protection. Irrigation 
outlet works will be provided to service present water rights of each 


drainage. (Table 41) 
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TABLE 41.--Structure data - storage capacity, Richfield Watershed (D-1), 


Sevier River Basin 











Site Dl-la 


oe ae Flat Canyon 


Glass (of Structure 













15@e 





Drainage area Square miles 


Estimated height of dam Feet 25 





Estimated volume of fill Cubic yards 400,000 





Principal spillway 
Type R/C Conduit 

Release rate 10 

Emergency spillway 
Type 

Percent 


Chance of use 


Maximum surface area - 
emergency spillway level 


Storage 
Sediment, submerged Acre-feet 
Sediment, areated Acre-feet 


Detention Acre-feet 


Total storage Acre-feet 1,700 


Additional storage 
capacity available Acre-feet 500+ 


Site D1-5 
Cottonwood 


Nan 
1956 
75 


335,000 


R/C Conduit 


10 


Earth 


40 


1,200 
460 


600 


1,800 


500+ 
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Identification of specific sites or structures on National Forest 
lands at this time does not indicate or imply that it would prove either 
feasible or most desirable at some future time. 


AGRICULTURAL WATER MANAGEMENT 


Lining for 72 miles of canal and main laterals has been included. 
This includes consolidating distribution systems into one main canal 
system. This will require abandoning Elsinore, Joseph, Richfield, and 
Vermillion canals and combining them with the Sevier Valley canal which 
will follow its present alignment. This consolidation will service the 
lands of the old companies by installing laterals from the new main 
canal. 


The main canal will be lined for approximately 30 miles and is de- 
signed to carry 560 c.f.s. at the upper end with stepped reductions to 
150 c.f.s. at the lower end. Thirty laterals will be evenly placed to 
service the irrigated lands below with each designed to carry about 17 
Sravlae, See 
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STRUCTURE DEVELOPMENTS 


Construction costs for normal conditions were applied and were 
based on similar developments in Utah. A 25-percent contingency was 
applied to dam construction costs and a 20-percent contingency was 
used with canal lining costs. (Table 42 and 43) 


The size of canals were based on peak requirements by reach of ca- 
nals. For the main canal, the design monthly (July) consumptive-use peak 
was 5.5 inches. The laterals were designed on a basis of 0.25-inch daily 


consumptive-use requirement. 


ENGINEERING SERVICES 


The engineering services costs were 12.5 percent of the construc- 


ELOn costs. 


ol 


TABLE 42,--Estimated structural cost-potential development,* Richfield 


Watershed (D 


Item 


Structural measures 
Construction 
Canal lining 


Flood retarding structures 


Total 


Engineering services 


Land easements & rights-of-way 


Grand stotak 


2Price Base 1967. 


-1), Sevier River Basin 


= 
Unit 
planned 


Miles vfs 
Each 2. 
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Estimated 
total 
cost 


Dollars 


1,920,000 


1,378,000 


3,298,000 


412,300 


70,000 


3,780,300 
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EASEMENTS AND RIGHTS-OF-WAY 


This item was estimated as a lump sum for incidental costs involved 
in installation. For structural measures, costs of downstream flow right 
changes were included in the rights-of-way. There will be legal costs 
involved in consolidating irrigation systems into one system. These le- 
gal cost estimates were included. 


REPLACEMENT, OPERATION, AND MAINTENANCE 


These costs were based on the expected life and repair costs for 
each item. (Table 44) 


COST ALLOCATION 


The use of facilities method was used to allocate costs of struc- 
tural, faciliticgweme( leblees) 


PROJECT ADMINISTRATION 


This cost was estimated as 13 percent of construction costs. 


Eak oFan T 5) SAS NDS ESC) ON O'M I CaF ReAGS) LeBel ieee 
F Osta 


C 
O e Nol TsAC i, D- EVeke Ll O.b MetaNer 
Canal consolidation is planned as a project measure to reduce cur- 


rent water shortages. Increased water available for potential crop use 
is estimated at 7,500 acre-feet annually. 


The water budget analysis indicated an average annual root-zone wa- 
ter deficit of 4,200 acre-feet. This amount was used to determine bene- 


fits from lining. Direct annual benefits in water savings total $153,7208 


Secondary benefits are $23,060. Total annual benefits from canal lining 
and consolidation are $176,780. Average annual costs are estimated at 
$133,000. The benefit cost ratio is 1.3:1. (Table 46) 
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TABLE 44 .--Annual costs,* Richfield Watershed (D-1), Sevier River Basin 




















Amortization Replacement 
Evaluation of operation Total 
unit installation and 
cost maintenance 












Dollars Dollars Dollars 





Canal lining f.o5000 58 ,000 133,000 
Reservoirs 
Site Dl-la, Flat Canyon 32%,,/ 00 
Site D1-5, Cottonwood 27.200 


Project administration 


207,400 






Grand total 


ePrice Base 1967. 


bio00 years @ 3% percent interest. 
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Future construction of Interstate I-70 is planned west of Richfield. 
Flood retarding structures installed on Flat Canyon and Cottonwood drain- 
ages can save the State Highway Department considerable construction 
funds by reducing peak flood flows from 5,000 and 7,000. @. 8.8.5 (100-year 
storm) to approximately 150 c.f.s. controlled flow. Interstate I-70 an- 
nual maintenance costs without the debris basin structures for Flat Can- 
yon and Cottonwood Creek would range between $3,000 and $7,000 each. 
These were not included in the annual damage reduction benefit. 


Highway construction cost savings were estimated at $350,000 for 
Flat Canyon and $300,000 for Cottonwood Creek. These estimates were 
adjusted to an annual basis for 100 years at 3% percent interest rate. 
Annual flood damage reduction benefits accruing to the Flat Canyon de- 
bris basin total $15,530. Annual savings to the State Highway Depart- 
ment total $10,160. Annual indirect benefits are estimated to be 
$2,570. Secondary benefits from this flood protection total 53,850" 
Total benefits will be $32,110. The average annual cost is estimated 
Gombemo32./002) ‘Theebenefit “cost ratio-isyl0rl: 


The direct flood reduction benefits from the Cottonwood Creek de- 
bris basin total $14,330. The benefits accruing from reduced highway 
Construction costs amount to $10,160. Annual indirect benefits are es- 
timated to be $4,900. Secondary benefits are estimated to be $3,670. 
Total benefits stemming from the Cottonwood debris basin amount to 
$33,060. The average annual cost would be $27,200. The benefit cost 
PocOml se lacs... 


The total benefits stemming from all project measures including 
direct and secondary benefits are $241,950. Total average annual costs 
for all project measures is equal to $207,400. The benefit cost ratio 
forealleproject measures is 1/2:1: The total annual benefits stemming 
from all project measures excluding local secondary benefits are 
$211,370. Total annual costs for these project measures are $207,400. 
The benefit cost ratio excluding local secondary benefits is 1.0:1. 


Redevelopment benefits were not evaluated as a part of project 
benefits. 
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GLENWOOD WATERSHED (D-2 & 3) 
WATERSHED INVESTIGATION REPORT 
SEVIER RIVER BASIN 
SEVIER COUNTY, UTAH 
June 1968 


TeHeE Wea To ROS oo Eo De Ten BR LE RP 


The watershed is located in Sevier County and contains 73,800 acres. 
This area comprises 1.4 percent of the Sevier River Basin. Land owner- 
ship is private, 21,460 acres; state, 2,000 acres; Federal lands adminis- 
tered by the Bureau of Land Management, 37,775 acres; and Fishlake Na- 
tional Forest, 12,565 acres. The watershed had a 1960 census population 
of 289 people, 277 of them were living in the town of Glenwood. (Figure 16) 


Irrigated croplands total 1,590 acres. The cropping pattern con- 
Bistseorpaltalfta,s 5/7 percent; small grains, 27 percent; corn, 8 percent; 
sugar beets, 6 percent; and pasture, 2 percent. 


The average annual precipitation varies from 10 to 30 inches de- 
pending on elevation with 14 inches average precipitation on the irri- 
gated croplands. The elevations range from 5,263 to 10,600 feet. 


The water supply for irrigated lands is obtained from the follow- 
ing sources: Glenwood Springs, Water Canyon, Peterson Canyon, Avery 
Ditch opting Hill Ditch, and=two wells,°Venice and Wall. 


The soils of the watershed are described as follows: High Mountain 
range sites with Cryoboroll and Cryoboralf soils, 18 percent; Mountain 
range sites and Cryoboroll soils, 7 percent; Upland range sites with Ar- 
gixeroll and Calcixeroll soils, 25 percent; Semidesert range sites with 
Torrifluvent and Calciorthid soils, 30 percent; and Wetlands that are 
Haplaquepts, 20 percent. The vegetation of the watershed is varied with 
portions of aspen, conifer, pinyon-juniper, oakbrush, and sagebrush. 


The topography consists of a high valley (about 6,000 feet eleva- 
tion) bordered by the Sevier River on the west and the high Colorado 
plateaus .on the east. Geologically, the Sevier Valley is a graben 
flanked on the west by the Elsinore fault and on the east by the Sevier 
fault. The eastern and western edges of the valley show evidences of 
Tertiary volcanic activity. 


The Arapien shales of Jurassic age form complex folds and uncon- 
formities on the western flank where the shales overlie younger sedi- 
ments such as the Tertiary Flagstaff limestone. 


=i oa 





896] eunr 


yDin 1AS3No4 
UISDG 4dAIY 4aIAas c Ss 
(€8 2-d) G3HSY3LVM GOOMN37T9 3 oi 
dVW NOILVDO1 Logroud | *o18| : 


91 3YNdI4 





SA0VAYNS YSLVM 
SQANV1TLAM- d3LV9OINYT NON 
SONV1I1L4SM - G3aLvoly4yt 





GNV1dOND NOILVLON. daLvolyyr Pies eess wus = 
SNITV3dId aed tee IM OYVLIY. 
Sv o8¢—=— lh xzLbMao OTs B 
ONIYdS <~@ ; ¥ AUSHOLN 











VauyvV Se |. 
ADVATIVS Y3SLVM AVILN3ALOd IS 
Savoy ivy To 
KAVWIidd “SAVOY w= SS o 
ASLN3O NOlLwANdOd ° \ 
AYVAGNNOG LSAYOS IWNOILYN en eee 
TISNNVHO ee dV¥W fO1LY207 \ 
YSIGwWaAN XSQNI (=F 20) fy) 
BiUS wIaayasay oe 
AAVGNNOG GAHSHYSLYM — eee 


GNJ941 is 





- 120 























The high plateaus which comprise the eastern portion of the water- 
shed are composed of flat lying strata capped with Tertiary extrusive 
rocks that dip gently to the east. The plateaus possess few disconform- 
ities of a magnitude beyond local disruptions of strata. The Larimide 
orogeny has been the major contributor to the relief of this watershed 
with minor relief features of a nontectonic origin, 


WOR ieteheosHehaDe PaReOs8)L EMS AND NEEDS 
SEDIMENT AND FLOOD DAMAGE 


Historically, several damaging floods have occurred within the wa- 
tershed. Floodwaters from Peterson Creek have washed out the bridge on 
Highway 24 a number of times as well as blocked traffic on Highway 119. 
One bridge washed out during a recent flood cost the Highway Department 
$18,600 to reconstruct. 


Farm lands bordering Peterson Creek have been subject to crop dam- 
age, land damage, fence damage, and other property damage. Irrigation 
canals have been filled with sediment, interrupting irrigation water de- 
liveries. Flood sediment and debris cleanout costs for the Venice Pump- 
ing Company system has been estimated to be $600 per year. Land treat- 
ment and flood control structures are needed to stop erosion and prevent 
flooding. (Figure 17) 


AGRICULTURAL WATER MANAGEMENT 


The irrigated lands have an average annual water deficit of 78 
acre-feet. Irrigation system improvements such as canal lining and ade- 
quate measuring devices are needed to reduce this irrigation water short- 
age. Water storage facilities are needed to provide adequate late sea- 
son water as well as enable better irrigation water regulation. 
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STRUCTURAL MEASURES 


The potential for sediment control on Peterson Creek was examined 
in minimum detail. Debris basin sites are available in quantity and 
size to contain sediment yields. Actual quantities were not established 
and only visual inspections were made. 


The potential for controlling flood damages to Venice Pump Company 
and the Venice cemetery are limited due to faults and the Arapien shale 
formation. However, the possibility of a diversion canal was not eval- 
uated. 


Big Lake Reservoir could be enlarged; however, the need for en- 
largement is limited by potential water yield of its drainage. 


Teme ae Nicer ek On elt Gas 
P ; 


This watershed receives technical assistance through the Sevier 
County Soil Conservation District. Glenwood residents participated in 
planning the Mill Canyon-Sage Flat Watershed Protection and Flood Pre- 
vention Project in 1955. Since completion in 1959, these people have 
been relatively free from flood damages. Regular maintenance and re- 
pairs have been taken care of by these sponsors and the improvements 
are in excellent operating condition. 


These people have witnessed the benefits stemming from group proj- 
ects and are vitally interested in other group projects that will en- 
able better utilization of their available water resources. Other res- 
idents living in the watershed not directly benefited by the previous 
watershed project are aware of the benefits and are anxious to partici- 
pate in other community improvements. 
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LAND TREATMENT MEASURES 


Land treatment measures for the upper watershed areas include chain- 
ing pinyon-juniper, spraying sagebrush, reseeding, and contour terracing. 
Land treatment needs for the irrigated lands include irrigation water man- 
agement and conservation cropping systems. 


STRUCTURAL MEASURES 


Water conveyance losses have been high with the open ditch system. 
Pipelines originating at mountain springs and major water source areas 
will practically eliminate conveyance losses. 


The installation of a sprinkler irrigation system will greatly fa- 
cilitate water application to irrigated lands. 


Identification of specific sites or structures on National Forest 
lands at this time does not indicate or imply that it would prove either 
feasible or most desirable at some future time. 
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STRUCTURAL MEASURES 


Construction costs for normal conditions based on similar develop- 
ments in Utah were applied. A 10-percent contingency factor was applied 
to the cost estimates. The size of the pipelines were determined from 
expected flows and potential consumptive uses. A peak consumptive-use 
rate of 0.25 inches per day was used for sprinkler systems design. Costs 
for sprinkler systems on converted lands were estimated on a cost per 
acre basis similar to costs on present irrigated lands. (Table 47 and 48) 
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TABLE 47 .--Estimated structural cost-potential development ,* Glenwood 
Watershed (D-2 & 3), Sevier River Basin 


Item 


Structural measures 
Construction 


Pipelines 


Total 


Engineering services 


Land easements & rights-of-way 


Grand total 


4price Base 1967. 


Unit 


Linear feet 
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Amount 


planned 


77,000 


Estimated 
total! 
cost 


Doltacs 


253,300 


253,300 


30,400 


300 


284,000 
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ENGINEERING SERVICES 


These services were estimated as 12.5 percent of the construction 
costs. 


EASEMENTS AND RIGHTS-OF-WAY 


Included in this item is a minimal amount reflecting legal and 
easement costs. 


REPLACEMENT, OPERATION, AND MAINTENANCE 


These costs were based on the expected life and repair costs for 
each item. (Table 49) 


COST ALLOCATION 


The use of facilities method was used to allocate costs of struc- 
tural facilities. (Table 50) 


PROJECT ADMINISTRATION 


This cost was estimated as 13 percent of the construction costs. 


Para i TCM NGOan Ce OUNLO Mii«C @PanMA SIR ToL 1 ty 
F Os SEeNwio A LeaD Bay (een OP aM Not 


Glenwood and adjacent irrigated lands use the same water distribu- 
tion system for irrigating lawns, gardens and fields. Project measures 
include a concrete pipe conveyance system and installation of a sprink- 


ler system for the entire area. 
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TABLE 49 ,--Annual costs,* Glenwood Watershed (D-2 & 3), Sevier River Basin 


Amortization | Replacement 


Evaluation of operation 





unit installation and toe 
cost maintenance 
Dollars Dollars Dollars 
Pipelines 
Water Canyon 2,209 
Sprinkler system distribution 7,800 
Sprinkler system distribution 
(converted lands) 2,600 
Project administration 13.100 
Grand total 13, 700 


4Price Base 1967. 


100 years @ 3% percent interest. 
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The installation of a pipeline conveyance system coupled with a 
sprinkler application system will increase overall irrigation efficiency 
from 33 percent to 65 percent. The water saved from project measures 
will be sufficient to eliminate the 78 acre-foot average annual root- 
zone deficit on 800 acres of presently irrigated lands. The removal of 
this deficit will produce an estimated annual benefit of $2,810. 


Field reorganization is possible with a sprinkler irrigation sys- 
tem. Existing delivery laterals and head ditches use potential crop- 
land that can produce crops with a sprinkler irrigation system. Owner- 
ship costs incurred to convert to this system are assumed paid by the 
increased returns from the additional crop acreage available and by re- 
duced operating costs from more efficient field operation. In addition 
to the benefits delineated above, project measures will eliminate an 
estimated $5 per acre canal maintenance and labor requirement. This 
value applied to 800 acres derives $4,000 annual benefit. Local sec- 
ondary benefits for this project measure are $1,020. Total annual ben- 
efits are $7,830. Average annual cost is $7,800 with a benefit cost 
ratio of izla, “(lables lL) 


Reduction of canal seepage will facilitate more intensive use of 
semi-wet meadow. As the water table recedes, these lands will be used 
as rotated cropland. Benefit estimates are based on 100 acres of al- 
falfa and 175 acres of improved irrigated pasture. 


Water from Water Canyon and springs combined with water from in- 
creased efficiency will supply water to these converted acres. Proj- 
ect analysis indicates an average annual benefit of $4,750. Of this 
amount, $3,000 is allocated to the converted land conveyance system 
and the remainder to Water Canyon pipeline. 


Benefits from converting wet meadows to rotation cropland total 
$3,000. Secondary benefits are estimated at $450. The benefit cost 
Tatloel sales). 


A pipeline from Water Canyon will carry 2 c.f.s. to the Utah State 
fish hatchery. This increased diversion will be used for increased 
fish production and to irrigate the converted wetlands. The portion of 
the benefit from increased production on converted land attributed to 
Water Canyon pipeline is $1,750. 


The use of water from Water Canyon by the Fish Hatchery has not 
been evaluated at this level of investigation. An estimate of $1,000 
per year benefit to the state is made for purposes of project formula- 
tion. Total primary benefits from the Water Canyon pipeline is $2,750. 
Local secondary benefits are $3,165. Average annual costs are $2,200. 
Benefit cost ratio for Water Canyon is@l.4:1. 
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Total annual primary agricultural water management and fishery ben- 
efits stemming from pipeline conveyance systems amount to $12,560. Sec- 
ondary benefits total $1,885 for all pipelines. Direct benefits and 
secondary benefits combined total $14,445. Total average annual costs 
for these project measures are $13,700. Benefit cost ratio would be 
ike is 


Redevelopment benefits and national secondary benefits were not 
evaluated. 


Benefit cost ratio for primary and local secondary benefits is 
1.1l:1. The benefit cost ratio excluding local secondary benefits is 
oo cily. 


A Let ERReNSAL TE OSR® Ao D Dele EeO Nea eEL 
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Big Lake, south of Glenwood, is presently used to a limited degree 
for fishing and camping. A potential exists to place a dike through the 
center and increase the depth and prevent winter kill of fish. There 
are also sites for camping units. These would not be project measures 
and were not evaluated. 


Flood, sediment, and erosion problems exist on Peterson Creek drain- 
age. Planned land treatment measures will reduce flood damages without 
PL-566 project measures. Approximately $5,000 annual damages occur on 
the drainage. Land treatment on the source area and channel are assumed 
justified at 1:1 benefit cost ratio. No site exists for a large struc- 
ture to store sediment. 


Venice Pump Company receives an estimated $600 per year damage from 
the drainage east of present system improvements. A potential for a 
small flood control structure may exist but no cost estimates were made. 


Glenwood Cemetery has not received flood damages but is suscepti- 


ble. No estimates of costs or benefits were made but some flood control 
work appears feasible. 
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TROPIC WATERSHED (E-5) 
WATERSHED INVESTIGATION REPORT 
SEVIER RIVER BASIN 
GARFIELD & KANE COUNTIES, UTAH 
August 1968 


Te EeWeA Tek SHH EDI NUR R Ton F 


The watershed is located in Garfield and Kane Counties and contains 
145,700 acres of which 20,520 acres are in Bryce Canyon National Park 
and 90,170 acres are in Dixie National Forest. It is tributary to the 
East Fork of the Sevier River and the Paria River and comprises 2.8 per- 
cent of the area covered by the Sevier River Basin. The population cen- 
ters are located at Cannonville and Tropic with 205 and 483 inhabitants, 
respectively. Total population of the watershed was 750 in 1960 but the 
population trend has been on the decrease. (Figure 18) 


Crop production is from 2,940 acres of irrigated rotation cropland 
of which 85 percent is alfalfa and deciduous orchards, 5 percent small 
grain, 5 percent pasture, 2 percent corn (silage), and 3 percent miscel- 
laneous areas. 


The annual precipitation ranges from 10.0 to 26.0 inches per year, 
with an average of 10.4 inches on the croplands. The tributary yield 
is 23,960 acre-feet annually. This includes 6,750 acre-feet of ground- 
water outflow to the Colorado River. Elevations range from 5,880 to 
10,300 feet. The water supply for irrigated lands comes from the fol- 
lowing sources: East Fork of the Sevier River, Tropic Reservoir, Paria 
River, and Tropic, North, and Henderson Creeks. Tropic Reservoir is a 
multipurpose structure used for recreation and storage of irrigation wa- 
elias 


The soils are described as follows: High Mountain range sites with 
Cryoboroll, Cryoboralf, and Cryochrept soils, 15 percent; Mountain range 
sites, Cryoboroll and Cryochrept soils, 35 percent; Upland range sites 
andere iustoll,  Calciustoll and Haplustoll soils, 30 percent; and Semi- 
desert range sites, Torrifluvent and Torriorthent soils, 20 percent. 

The vegetation is varied with portions of aspen, conifer, pinyon, juni- 
per, sagebrush, and oakbrush. 


The Tropic watershed topography consists of high plateaus, chitts, 
and an amphitheater. The area is drained by two rivers: (1) The East 
Fork of the Sevier River which drains the Paunsaugunt Plateau and pro- 
vides internal drainage for the southeastern portion of the Great Basin 
Province; and (2) the Paria River, tributary to the Colorado River, 
which drains the area east of the plateau. The Paria River has formed 
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an amphitheater where most of the irrigated croplands of the watershed 
are located. 


There are large areas of geologic erosion due to the incompetency 
of the strata. Bryce Canyon National Park, which exemplifies this ero- 
sional feature, is located in the western part of the watershed in pre- 
dominately the Eocene Wasatch formation. The typical features of bad- 
land topography which are evident throughout the watershed include 
sandy siltstones, shales, lacustrine deposits, systems of vertical con- 
jugate joints, faulting, and weathering due to elevation, water, and 
frost action. The incompetent strata creates havoc with the irrigation 
systems by decreasing the water carrying capacities through sedimenta- 
tion and seepage. 


The Laramide orogeny has had little effect on the relief of this 
portion of the state. The typical geologic structures are simple, con- 
sisting mainly of horsts, grabens, monoclines, dikes, sills, and lacco-~ 
liths. Structures of this nature are of a nontectonic origin. The 
Paunsaugunt fault traverses the watershed along a north-south axis. 


WeeieeoRes tH) EeD PeR.OIB LEMS AND UN EE DS 
FLOODWATER AND SEDIMENT 


Damage from sediment is common throughout the watershed. Much of 
it is deposited in irrigation systems and on irrigated land. The major 
problem is found in Water Canyon where sediments from the streambanks 
are washed into the channel and carried downstream by the water from 
the transmountain diversion. Channel improvement is needed to arrest 
this condition. Some sediment is sluiced at the diversion in the mouth 
of Water Canyon but this is relatively ineffective. The annual water 
loss through sluicing is 200 acre-feet. 


EROSION 


Erosion is a serious problem on many areas where vegetation does 
not adequately protect the soil. This lessens the productivity and 
makes it increasingly difficult to restore a good vegetation-soil-water 
hydrologic relationship. Steep slopes and high intensity rainfall add 
to the problem. There is heavy to excessive erosion on 65,565 acres. 
About 11,655 acres contain geologic erosion. Streambank erosion also 
contributes heavily to the sediment yield (Figure 19). 
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AGRICULTURAL WATER MANAGEMENT 


Water supplies are inadequate. Additional regulation is needed 
for better seasonal distribution of existing supplies. 


Supply-frequency studies show an average annual deficit of 1,570 
acre-feet of root-zone moisture with the present 30-percent overall ef- 
ficiency. A 50-percent efficiency would reduce this deficit to 1,040 
acre-feet. 


The irrigation distribution systems are in need of improvement. 
Problems include: (1) Seepage loss from the transmountain diversion 
canal in the East Fork drainage, (2) sedimentation in the transmountain 
diversion and canal through Water Canyon, (3) reduced capacity from 
sedimentation in Tropic Reservoir, (4) scattered and isolated farming 
areas involving a long canal system in relation to the area served, 

(5) inadequate water control and measuring devices, (6) seepage losses 
in the canal systems. 


LAND TREATMENT NEEDS 


Needed land treatment measures on the East Fork drainage of the 
watershed have been installed. Additional land treatment is needed for 
the Henderson and North Canyon drainages. This will help reduce sedi- 
ment yields and lower flood peaks. 


Land treatment needs for irrigated lands are water management ori- 
ented. These needs are related to sediment deposits and conveyance 


problems. 


PRP EVeCETeCeA 1 EPLOlTeE NT i A tLe )F O9Ro McEcEsT iIgN Ge(N EE Des 


It will be possible to control the erosion problem in Water Canyon 
with canal lining or the installation of a pipeline. 


Site E5-1, Tropic Reservoir, can be enlarged from its present ca- 
Dactiymorl,000 acre-feet: to 2,000 sacre=feet. 


Land treatment measures can be applied to the upper watersheds for 


effective erosion and sediment controls. On-farm land treatment would 


be effective in helping solve agricultural water management problems. 


Limitations on potential development relate to available water supplies. 
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This watershed receives technical assistance through the Upper 
Sevier and Canyon Lands Soil Conservation Districts. 


In 1955, the local people submitted an application for assistance 
in developing a work plan through PL-566. This application covered 
67,100 acres of the watershed. The local organization included repre- 
sentatives of the East Fork Graziers Association, East Fork Irrigation 
Company, Cannonville Water Users, Tropic Water Users, Cannonville Irri- 
gation Company, and the Paria River and Upper Sevier Soil Conservation 
Districts. These organizations would be the nucleus of any new organi- 
zation formed for the purpose of developing the watershed. Through 
their past and present organizations, they have exhibited their ability 
to function administratively and financially. 
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LAND TREATMENT 


Land treatment measures for the upper watershed area applicable for 
acceleration under a project are as follows: Sagebrush spraying, trench- 
ing and seeding, contour furrowing and seeding, plowing and seeding, 
pinyon-juniper removal and seeding, vegetation planting for channel sta- 
bilization, grass waterways, and gully plugs. 


Land treatment on the irrigated lands is primarily land leveling. 
This is to cope with sediment buildup which causes excessive operation 
and maintenance costs. Ditch lining and other water management prac- 
tices are also applicable to the irrigated farm lands. 


STRUCTURAL MEASURES 


Tropic Reservoir is to be enlarged by 400 acre-feet, increasing the 
net capacity from 1,600 acre-feet to 2,000 acre-feet. The required 100- 
year sediment storage is 370 acre-feet. The additional capacity will be 
utilized for irrigation water storage. (Table 52) 
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TABLE 52 .--Structure data - storage 


Item 


Site number 
Site name 
Class of structure 
Drainage area 
Elevation top of dam 
Present 
Enlargement 
Elevation crest emergency spillway 
Estimated present 
Enlargement 
Sediment pool elevation 
Estimated present 
Enlargement 
Volume of fill 
Enlargement (net increase) 
Total capacity 
Present 
Enlargement 
Sediment submerged 
lst 50 years 
2nd 50 years 
Sediment aerated 
Irrigation storage (at end of 
Surface areas (enlarged) 
Maximum (emergency spillway) 
Minimum (sediment pool) 
Emergency spillway 
Type 
Chance use 
Principal spillway 
Type 


Release rate 


capacity, Tropic Watershed (E-5), Sevier River Basin 


Unit 


Square miles 


Cubic yards 


Acre-feet 


Acre-feet 


Acre-feet 


Acre-feet 


Acre-feet 


100-year period) Acre-feet 


Percent 


me WS 





Value or material 


E5=1 
Tropic Reservoir Enlargement 
Rts 


S75 


7,806.5 


7,909.0 


7,801.0 


7,803.5 


7,789 


esis 


27,500 


1,600 


2,000 


160 
140 
70 


1,630 


185 


120 


Conc. 


50 


R/C Conduit 


10 


A pipeline in Water Canyon will arrest the existing sediment prob- 
lem. This line will consist of 1,650 feet of 18 to 24-inch diameter 
reinforced-concrete pipe. 


Canal lining will be placed on 4 miles of the distribution systems 
of the irrigation companies. 
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STRUCTURAL MEASURES 


Capacities of Site E5-1, Tropic Reservoir Enlargement, were deter- 
mined from available storage tables obtained from previous surveys. 
Sediment rates were based on past entrapment in existing sites. Quanti- 
ties were based on existing topographic information. (Table 53 and 54) 


Pipeline and canal lining project costs and quantities were esti- 
mated from limited field information. Sizes were based on anticipated 
and existing flows. 


Unit costs for the improvements were based on similar Utah develop- 
ments. 


ENGINEERING SERVICES 


Engineering services are estimated at 12.5 percent of construc- 
tion costs. 


EASEMENTS AND RIGHTS-OF-WAY 


The developments are on existing rights-of-way and there will be 
negligible costs involved in further development. 
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TABLE 53 .--Estimated structural cost-potential development ,* Tropic 
Watershed (E-5), Sevier River Basin 









LOE Estimated 
Item Unit total 
planned 
cost 
Dollars 
Structural measures 
Construction 
Reservoirs 
site E5-1, Tropic 
Reservoir Enlargement Each 1 215200 
Pipeline 15700 14,000 
Canal lining 4 103,000 
Engineering services 17,340 
Land easements & rights-of-way 300 
poe een ee dee 162,140 


4Price Base 1967. 
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REPLACEMENT, OPERATION, AND MAINTENANCE 


These costs were based on the expected life and repair cost for 
each development. (Table 55) 


COST ALLOCATION 


The use of facilities method was used to allocate costs of improve- 
ments. (Table 56) 


PROJECT ADMINISTRATION 


Project administration as a total was estimated as 13 percent of 
construction costs. 


Toe eS em teClORN OsMiileC SF BAUS BYalVL Dal y 
F Ogink 
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The on-farm land treatment measures were assumed feasible at 1:1 
benefit cost ratio. The effects of on-farm land treatment should raise 
on-farm water-use efficiency from 43 percent at present to 54 percent 
with project measures. 


Lining of 4 miles of conveyance system canal will increase trans- 
portation efficiency from 70 percent to 79 percent. The diversion to 
root-zone efficiency will increase 5 percent as a result of canal lin- 
ing. This will increase root-zone supplies by 332 acre-feet. Value 
of root-zone water is estimated at $36.60 per acre-foot giving an an- 
nual benefit for canal lining of $12,150. Secondary benefits are $1,825 
per year. Average annual costs are $6,990, which yield a benefit cost 
GeameuowOn 2.0*deer (lable 5/) 


The Water Canyon pipeline will increase conveyance efficiency from 
79 percent with canal lining to 82 percent with pipeline plus canal lin- 
ing. This equals 1 percent increase in total efficiency and yields 68 
acre-feet additional root-zone water which will produce an annual bene- 


fit of $2,490. 
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TABLE 55, --Annual costs,° Tropic Watershed (E-5), Sevier River Basin 



















Amortization Replacement 
i ration 
Evaluation of ope TSAI 
unit installation and 





GOsit maintenance 





Dollars 







Dollars 


Site E5-1, Tropic 








Reservoir Enlargement 140 1,180 
Pipeline 170 700 
Canal lining 6,990 


Project administration 







Grand total 






{Price Base 1967. 





>i 00 years @ 3% percent interest. 
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An additional benefit from the pipeline is the saving of 200 acre- 
feet of water used each year to sluice sediment. This additional water 
will yield 88 acre-feet to the root zone for benefits of $3,220. The 
combined benefits from the pipeline will be $5,710. Secondary benefits 
are $860. Annual cost is $700, and the benefit cost ratio for this in- 
crement of project is 9.4:1. 


Enlargement of Tropic Reservoir will increase the storage capacity 
by 400 acre-feet. The 100-year average diversion will be increased 200 
acre-feet per year and the remainder will be used for sediment storage. 
The 200 acre-foot diversion will yield 88 acre-feet to the root zone 
with annual benefits of $3,220. Secondary benefits are $480. Total an- 
nual benefits from reservoir enlargement are $3,700. Average annual 
costs are $1,180 and the benefit cost ratio for the reservoir enlarge- 
ment is 3.1:l1. Benefits for sediment storage in the enlarged reservoir 
were not evaluated. 


Land treatment and project measures were designed around an open 
channel, flood irrigation system. Although not evaluated, the water- 
shed may have a potential for installing a sprinkler irrigation sys- 
tem. This would increase efficiencies and make more of the diversions 
available to be consumptively used by crops. 


Redevelopment benefits and national secondary benefits were not 
evaluated. 


Total local secondary benefits are $3,165 for all project measures. 


The ratio of average annual benefits to average annual cost for 
all works of improvement, including primary and local secondary bene- 
fits, is 2.5:1. The benefit cost ratio, excluding local secondary bene- 
ite, sel. 2s, | 
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CIRCLEVILLE WATERSHED (F-1) 
WATERSHED INVESTIGATION REPORT 
SEVIER RIVER BASIN 
GARFIELD AND PIUTE COUNTIES, UTAH 
June 1968 


TH Eo UWesAs Tse (Ss °He he) “LON bone eer 


The watershed is located in Garfield and Piute Counties, Utah, and 
contains 92,900 acres. It is tributary to and comprises 1.8 percent of 
the area covered by the Sevier River Basin. Total watershed acres are 
distributed among private lands, 35,067 acres; Federal lands adminis- 
tered by the Bureau of Land Management, 16,700 acres; and Fishlake and 
Dixie National Forest lands, 41,133 acres. The watershed had a 1960 
census population of 490 people, 478 of them were living in the town of 
Circleville. The population trend has been decreasing for the past 18 
years. (Figure 20) 


The basic crop production comes from 6,260 acres of irrigated ro- 
tation croplands. Of this cropland, approximately 78 percent is alfal- 
fa and improved pasture, 13 percent small grains, 6 percent potatoes, 
and 3 percent corn silage crops. 


There are a number of pumped wells, primarily small-diameter stock- 
water wells, One well is used for irrigation purposes and yields an av- 
erage of 500 acre-feet annually. 


The normal annual precipitation varies from 8 to 35 inches depend- 
ing on elevations. The annual precipitation on irrigated croplands is 
9 inches with the summer months receiving the greatest portion. Eleva- 
tions range from 5,990 feet to 11,440 feet. Irrigation water comes 
from the South fork of the Sevier River from which their average annual 
diversion is 29,000 acre-feet. 


The soils of the watershed include: High Mountain range sites with 
Cryoboroll and Cryoboralf soils, 18 percent; Mountain range sites, Cryo- 
boroll soils, 20 percent; Upland range sites, Argiustoll, Calciustoll, 
and Haplustoll soils, 30 percent; Semidesert range sites with Torriflu- 
vent and Calciorthent soils, 35 percent; and Wetlands that are Hapla- 
quepts, 7 percent. The vegetation varies and includes aspen, conifer, 
pinyon-juniper, oak browse range, and sagebrush. 


The Circleville watershed is a circular valley surrounded by the 
Tushar Range to the west and the Sevier Plateau to the east. Geologi- 
cally, Circle Valley is a graben block bordered on the west by the 
Tushar fault and on the east by the Sevier fault. The subsidence of 
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the valley was caused by the ejection of magma from beneath the surface 
along with down-faulting of the block. The Tushar Range consists almost 
entirely of Tertiary volcanic material of this same age. Underlying the 
volcanic cap of the plateau are flat lying sedimentary strata with few 
disconformities and some gentle dips to the east. The valley floor con- 
sists of Quaternary alluvial deposits. 


The Larimide orogeny has been the major contributor to the relief 
of this area with minor relief features due to volcanic activity. 
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FLOOD PREVENTION 


Flood damages are minor as most floods from the drainages are dis- 
sipated on alluvial fans and through existing training dikes. 


AGRICULTURAL WATER MANAGEMENT 


With existing efficiencies, water supplies are adequate to meet 
the needs of the presently irrigated cropland about one-half the time. 
Shortages occur which may be as high as 22 percent of the 13,830 acre- 
foot potential consumptive use. Losses in the distribution systems as 
well as low on-farm irrigation efficiencies contribute to this problem. 
Open-ditch irrigation systems have an average annual loss of 11,800 
acre-feet of water. 


There are 3,400 acres of wetlands which have an average annual con- 
sumptive use of 7,000 acre-feet. This is a low economic use of this wa- 
ei 


EROSION AND SEDIMENT 


Erosion is a serious problem on many areas where vegetation does 
not adequately protect the soil. This lessens the productivity and 
makes it increasingly difficult to restore and maintain a good vegeta- 
tion-soil-water hydrologic relationship. Steep slopes and high inten- 
sity rainfall add to the problem. There is heavy to excessive erosion 
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on 33,450 acres. About 1,850 acres are subject to geologic erosion. 


Streambank erosion also contributes heavily to the sediment yield (Fig- 
iS Zale) 


LAND TREATMENT 


Land treatment on upper watershed lands is needed to correct unsat- 
isfactory watershed conditions resulting from excessive erosion and un- 
stable soils. This will reduce sediment yields and lower flood peaks. 


Land treatment needs on irrigated lands are water management ori- 
ented. These needs are related to sediment deposits and conveyance 
problems. 


Pee eoe eo CroeleereOr let Neale A L F OR MEETING NEEDS 


Water supplies to the watershed are more than adequate to overcome 
water shortages, irrigate idle arable land, and to supply additional wa- 
ter needed to accomplish a conversion of wetland to irrigated rotation 
cropland. 


Groundwater reserves are available to supply 16 wells of 5 c.f.s. 
capacity that can be used to replenish surface flows for downstream use. 


The canal systems can be effectively concrete lined to reduce seep- 
age loss and operation and maintenance costs. 


There are 5,000 acres of irrigable land which does not now have a 
water supply. 


This watershed receives technical assistance through the Piute 
County Soil Conservation District. The conservation district, Circle- 
ville community, Loss Creek Irrigation Company, and Circleville Irri- 
gation Company are particularly interested in water-based developments. 
This local interest could result in an application for and eventual 
construction of a small watershed project. 
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LAND TREATMENT 


Land treatment measures on the upper watershed areas applicable for 
acceleration under a project are as follows: Pinyon-juniper removal and 
seeding, sagebrush removal and seeding, furrow and reseeding, plow and 
seed, contour trench and seed, aerial spray, aerial spray-harrow and seed, 
and gully plugs. 


Land treatment for the irrigated lands are primarily land leveling. 
This is to cope with sediment buildup which causes excessive machinery 
operations and maintenance costs. Ditch lining and other water manage- 
ment practices are also applicable to the irrigated farm lands. 


STRUCTURAL MEASURES 


The development will include 15 miles of canal lining with capaci- 
| Giessrrom LO0Nc.f.s. to 60 c.f.s. These canals are to service the pres- 
| ent irrigated rotated lands and 4,170 acres of secondary lands. Six 
miles of pipeline with capacities to 60 c.f.s. and six pumping units 
will deliver water from the Loss Creek canal to the secondary lands 
through sprinklers. Two miles of pipelines and sprinklers will be in- 
stalled to supply 1,680 acres of converted wetlands. The supply to 
these lands will be provided from 5 wells, each with about 5 c.f.s. ca- 
| pacity. 
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STRUCTURAL DEVELOPMENTS 


Quantities and sizes were based on present conditions and antici- 
pated conditions. Investigation were only made to the extent of deter- 
mining the magnitude of possible development. Cost estimates are 
based on similar developments in Utah. (Table 58 and 59) 
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TABLE 58 .--Estimated structural cost-potential development,®? Circleville 
Watershed (F-1), Sevier River Basin 


Item 


Structural measures 
Construction 
Canal lining 
Pipelines 


Wells 


Tote 


Engineering services 


Land easements & rights-of-way 


Grand total 


4Price Base 1967. 


Unie Amount 
planned 
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Estimated 
total 
cost 


Dollars 


300,000 
200,000 


94,000 


594,000 


71,300 


400 


665,700 
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ENGINEERING SERVICES 


Engineering services are estimated at 12.5 percent of construction 
GOSier 


EASEMENTS AND RIGHTS-OF-WAY 


The developments are to be placed on present rights-of-way and will 
result in minimal legal and easement costs. Rights-of-way for drilling 
wells were not included but should be obtainable when detailed investi- 
gations determine exact locations. 


REPLACEMENT, OPERATION, AND MAINTENANCE 


These costs are based on the expected life and repair costs for 
each development. Pumping costs for the wells were included in their 
operation costs. (Table 60) 


COST ALLOCATION 


The use of facilities method was used to allocate costs of the de- 
velopments. (Table 61) 


PROJECT ADMINISTRATION 


The costs of administering contracts were estimated as 13 percent 
of the construction costs. 





D” E-CiO NOM 1 ¢ F ELAS: leet ieee 
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The 15 miles of canal lining will provide 1,350 acre-feet of addi- 
tional root-zone water to 4,580 acres of presently irrigated rotated 
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TABLE 60.--Annual costs,* Circleville Watershed (F-1), Sevier River Basin 


















Amortization Replacement 


Evaluation of operation 
: ; p Toma: 
unit installation and 
cost maintenance 










Dollars Dollars Dollars 






















Canal lining T4000 9,000 20,400 
Pipelines 7,600 55,500° 63,100 
Wells 3,600 18, 000° 21,600 


Project administration 2,600 












Grand total LO7 42.00 





anaice Base 1967. 


100 years @ 3% percent interest. 


“Includes pumping costs. 
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cropland. This is an increase of 8 percent more water at the root zone. 
At $35 per acre-foot, benefits are $47,250 per year. Estimated local 
secondary benefits are $7,100. The benefit cost ratio for canal lining 
emote (Table 62) 


The diversion rights will allow conversion of secondary lands to 
irrigated rotated cropland with the same cropping pattern as found on 
presently irrigated lands. The location of these 4,170 acres of land 
is most suitable for sprinkler irrigation systems. The change from 
present conditions to project conditions would yield an annual benefit 
of $62,300. The water will be pumped out of the canal system at vari- 
ous locations. Efficiency of conveyance was considered in the evalua- 
tion but the cost of canal system lining was all charged to presently 
irrigated rotation cropland. Local secondary benefits for the pipe- 
line for converted lands are $9,300. Benefit cost ratio for pipeline 
evaluation unit is 1.1l:1. Residual benefits for land treatment assumed 
cost and benefit equal to 1:1. The costs were therefore taken from 
gross benefits and all differences were project benefits. 


Five wells are located within the wetlands area to aid in control- 
ling the water table and for supplying irrigation water to these same 
lands and to compensate for downstream effects. They will supply 6,000 
acre-feet annually, 1,700 of which is to compensate for downstream ef- 
fects. 


The change from present annual return on wetlands and project con- 
ditions is estimated to provide an annual benefit of $19,250. Local 
secondary benefits are $2,900 per year. 


Redevelopment benefits and national secondary benefits were not 
evaluated. Total local secondary benefits are $19,300. 


The ratio of average annual benefits to average annual costs for 
all works of improvement, including primary and local secondary benefits 
is 1.4:1. The benefit cost ratio, excluding local secondary benefits, 
ipa toe - Ls 
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PANGUITCH CREEK WATERSHED (F-3) 
WATERSHED INVESTIGATION REPORT 
SEVIER RIVER BASIN 
GARFIELD AND IRON COUNTIES, UTAH 
May 1968 


Tgp eeeeWeA statehood EoD [eN 7 8 Ri irk F 


This watershed is located in Garfield and Iron Counties and con- 
Pannem tod, 008acres. Private llands,«10,720 acres; state lands, 4,720 
acres; Federal lands administered by the Bureau of Land Management, 
31,458 acres; and Dixie National Forest lands, 92,602 acres. It is a 
tributary to the Sevier River and comprises 2.7 percent of the Sevier 
River Basin. The watershed had a 1960 census population of 1,452 
people; 1,435 of them were in the town of Panguitch. The 1940 to 1960 
population trend has been declining. (Figure 22) 


The basic crop production comes from 4,070 acres of irrigated ro- 
tation cropland. Of this, 80 percent is alfalfa hay and 20 percent 
is small grain crops. The normal annual precipitation varies from 10 
inches in the lower elevations to 35 inches in the higher elevations. 
The irrigated rotation cropland receives from 10 to 1l inches. Ele- 
vations range from 6,600 to 11,300 feet. 


The watershed includes Semidesert range sites with Torrifluvent, 
Calciorthid and Haplargid soils, approximately 10 percent of the area; 
Mountain range sites with Cryoboroll soils, 20 percent; Upland range 
Sipes witieArciustall s iGalciustoll and¢Haplustoll soils,930 percent; 
and High Mountain range sites with Cryoboroll and Cryoboralf soils, 

30 percent. 


The vegetation is sagebrush, pinyon-juniper, aspen, conifer, and 
oak browse. 


There is a large area of undifferentiated Tertiary volcanic rocks 
and smaller areas of the Brian Head, Wasatch and Sevier River forma- 
tions. There are also areas of Quaternary basalt, late and early Ter- 
tiary andesite-trachyte-latite proclastics. The watershed does have 
some minor faulting. 


The only major reservoir, Panguitch Lake, is located on Panguitch 
Creek and provides irrigation storage and recreation. It has a capacity 
of 18,500 acre-feet with a surface area of 1,230 acres. It controls ap- 
proximately 53 square miles of drainage. 


- 161 - 


SBNMW NI 3BIVIS 


MGiad MIU ML a Mesa 
8961 Aow 
dD 

ulsog hasid JaIAas nt 
(€-4) GAHSYSLVM W33YD HOINONVd os 
dVW NOILV207 LOgroud ay07 = & 

2z2 aunols youinbubed Yen 
a> = 





TF 


— Sheol 


Ad 
N!2? Karon 
7TS 98S40H 


SGNY1TL3M G3axXIW” 
SONVILSM G3LVOIdaI NON 
SGNV1L9M OSBivoladl 
SdOYaD NOILVLOY dalvoldyl 
vauv S9vVA1IVS”” 

YdsivM WILNSLOd 
LNSWS3A08dW! TSNNVWHD 
AUVANNOG AAHSHALVM 
AUVWIdd ‘savor ” 

3lis WIOANRSAY” 


Savor lvya ~ 
dV¥W NOILVDO1 


aude atheaves 





GQN3931 


92 


ve 


162 








The major sources of irrigation water are from the Sevier River and 
Panguitch Creek. Distribution of water is made through the systems of 
the West Panguitch Irrigation Company, the Barton, LeFevre, Tebbs Irri- 
gation Company, and a number of one-owner systems. 


Ween eee oe eee De PeReOeB LEMS AND NEE D'S 
FLOOD AND SEDIMENT DAMAGES 


Damaging floods have occurred from the five major drainages in the 
watershed: Graveyard Hollow, D. D. Hollow, Panguitch Creek, Three-Mile 
Creek, and Sandy Creek. These have resulted in an average annual dam- 
age of $4,300. Past damages were mostly confined to the irrigation sys- 
tems. Flood damages from Panguitch and Three-Mile Creeks occur almost 
yearly and are confined largely to the West Panguitch Irrigation Com- 
pany system. 


The city of Panguitch has a winter ice problem that causes traffic 
and everyday living inconveniences. Freezing and thawing conditions 
eventually block Panguitch Creek prohibiting continuous water flow. 
Continued ice accumulation encroaches on resident property and city 
maintenance crews are hampered by the ice in attempting to keep roads 
and streets accessible during the winter. 


Canal breakage due to ice problems results in a yearly water loss 
of 175 acre-feet. 


Panguitch Creek channel through Panguitch is in need of cleaning 
and improvement. Presently, debris and vegetative growths are restrict- 
ing flood flows. Also, there is a need for a flood detention structure 
on Panguitch Creek. Other than the Panguitch Creek floods, minor dam- 
ages have occurred to agriculture land and U. S. Highway 89. 


EROS ION 


Erosion is a serious problem on many areas where vegetation does 
not adequately protect the soil, a condition partly attributed to past 
heavy grazing. This lessens the productivity and makes it increasingly 
difficult to restore a good vegetation-soil-water hydrologic relation- 
ship. Steep slopes and high intensity rainfall add to the problem. 
There is heavy to excessive erosion on 22,000 acres. Streambank ero- 
sion also contributes heavily to the sediment yield. Refer to Figure 23, 
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FIGURE 23 


EROSION CONDITION MAP 
PANGUITCH CREEK WATERSHED (F-3) 


Sevier River Basin 


Utah 
May I968 







LOCATION MAP 


SCALE IN MILES 








LAND TREATMENT 


Land treatment on upper watershed lands is needed to correct unsat- 
isfactory watershed conditions resulting from excessive erosion and un- 
stable soils. This will help reduce sediment yields and lower flood 
peaks. 


Land treatment needs on irrigated lands are water management ori- 
ented. They include land leveling and ditch lining. These needs are 
related to sediment deposits and conveyance problems. 


AGRICULTURAL WATER MANAGEMENT 


There are major diurnal fluctuations throughout the irrigation sea- 
son. A regulatory reservoir readily accessible to water users and con- 
version to call system deliveries could reduce the root-zone deficit ap- 
proximately 60 acre-feet a year. 


The present overall efficiencies of the irrigation systems are 30 
percent. Canal lining, consolidation of some distribution canals, and 
land leveling are needed to increase efficiencies and reduce operation 
and maintenance costs. Such improvements can provide 200 acre-foot ad- 
ditional root-zone water per year. Below are calculated root-zone def- 
icits for the presently irrigated lands. 


Chance supply Deficit 
Percent Acre-feet 
SOMME CMR ME Aft Ps ote tells ee oe et ee es 480 
Os i eg Se Re ere eee eee 990 
OSE arte ane er, Pee ee a. we 1,415 


PAlENecn Ce SLEEP rOMrUESN oT LAL © F°O.R° MEETING NEEDS 


There is a possibility of providing irrigation water storage- 
regulation, flood storage and recreation facilities at Site F3-1, West 
Panguitch, Other than this site, the opportunities of reservoir 
storage of. major capacities are limited. 


=O == 


Canal lining can be effectively installed for the distribution sys- 
tems of the watershed. 


Tiel ete ROG eG. 
i 


This watershed receives technical assistance through the Upper Se- 
vier River Soil Conservation District. Local sponsors have submitted a 
watershed application for planning assistance under the title "Panguitch- 
Three-Mile Creek Watershed" but legal requirements have temporarily 
halted planning. Panguitch residents are vitally interested in improve- 
ment projects to protect culinary water, improve regulation of irriga- 
tion water, eliminate winter ice damage, and provide flood protection. 
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LAND TREATMENT 


Land treatment measures for the upper watershed areas applicable 
for acceleration under a project are: Pinyon-juniper removal and grass 
seeding, contour trenching, and grass seeding, pitting and grass seeding, 
Ponderosa pine plantings and gully plugs. 


Land treatment for the irrigated lands is primarily land leveling. 
This is to cope with the sediment buildup which causes excessive opera- 
tion and maintenance costs. Ditch lining and other water management 
practices are also applicable to the irrigated farm lands. 


STRUCTURAL MEASURES 


The primary features for potential development are channel improve- 
ment on Panguitch Creek, Site F3-1, West Panguitch, and canal lining. 
Site F3-1 would include storage capacity for irrigation water, flood de- 
tention (50-year storm) and a recreation pool. The channel improvement 
from this structure to the Sevier River will provide additional flood 
capacity and provide 100-year frequency storm protection. (Table 63 and 
64) 
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TABLE 63.--Channel data, Panguitch Creek Watershed (F-3), Sevier River 
Basin 








Value or material 






Channel designation 









Panguitch Creek 
Channel Improvement 











Length of reach Miles 2 
Watershed area Square miles 1£3.,0 
Needed channel capacity CBee. 1,200 
Bottom width Feet 25 
Depth Feet 5 
Velocity in channel Feet/second 6.0 
peeinated volume of -excavation Cubic yards 20,000 
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TABLE 64,--Reservoir storage capacity and structure data, Panguitch Creek 
Watershed (F-3), Sevier River Basin 


Item Unde 


Site number 


Site name 


Class of structure 


Square miles 


Drainage area 
Estimated height of dam Feet 
Estimated volume of fill Cubic yards 
Principal spillway 
Type 
Release rate 
Emergency spillway 
Type 
Chance of use Percent 
Surface areas 
Recreation pool 
Emergency spillway crest 
Capacities 
Acre-feet 


Sediment 


Flood detention Acre-feet 


Acre-feet 


Flood prevention total 


Recreation Acre-feet 


Acre-feet 


Irrigation 


Total capacities Acre-feet 
Additional storage 
capacity available Acre-feet 








Value or material 


F3-1 
West Panguitch Reservoir 
Non 
61 
45 


110,000 


R/C Conduit | 


10 


Conc 


17 


34 





50 


220 


Bie 


150 


is 


500 


110 
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Canal lining, in addition to on-farm land treatments, will aid in 
increasing irrigation system efficiency. There are 18 miles of main 
distribution canals to be lined as well as consolidation of distribution 
systems. 
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STRUCTURAL DEVELOPMENTS 


Construction costs for normal conditions were applied for all struc- 
tural developments. Contingency factors of 25 percent and 15 percent 
were applied to Site F3-1, West Panguitch Reservoir, and the canal lin- 
ing, respectively. Sizes and quantities were determined without field 
investigations. (Table 65 and 66) 


ENGINEERING SERVICES 


The engineering services costs were estimated at 12 percent of the 
construction costs. 


EASEMENTS AND RIGHTS-OF-WAY 


Canal lining rights-of-way costs will be small as the improvements 
would be along existing rights-of-way. For Site F3-1, West Panguitch, 
and the channel improvement area, the costs are for purchase of property 
and rights-of-way. 


REPLACEMENT, OPERATION, AND MAINTENANCE 


These costs were based on the expected life and repair costs for 
each item. (Table 67) 
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TABLE 65 .--Estimated structural cost-potential development,” Panguitch 
Creek Watershed (F-3), Sevier River Basin 





Estimated 
Item Unit total 
planned 
cost 
Dollars 
Structural measures 
Construction 
Multiple-purpose structures 1 125,000 
Recreation developments 1 17470 
Canal lining 18 268,260 
Channel improvement 2 22,500 
Engineering services 52,020 
Land easements & rights-of-way 105936 
Grand total es. 496,460 


4Price Base 1967. 
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TABLE 67 ,--Annual costs,° Panguitch Creek Watershed (F-3), Sevier River 
Basin 


Amortization | Replacement 
Evaluation of operation 


unit installation and oe 

cost maintenance 
Dollars Dollars Dollars 
Site F3-1, West Panguitch Reservoir 5,040 750 Seva 
Recreation facilities 690 600 1,290 
Panguitch Creek Channel Improvement 300 L210 
Canal lining 1952.90 
Project administration 1,900 





4price Base 1967. 


100 years @ 3% percent interest. 
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COST ALLOCATION 


The use of facilities method was used to allocate costs. (Table 68) 


PROJECT ADMINISTRATION 


This cost was estimated as 13 percent of the construction costs. 
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With the level of development described for Site F3-1, West Pan- 
guitch, and Panguitch Creek channel improvement, the community and rural 
areas will receive 100-year frequency flood protection and other damages 
will be reduced approximately $2,835 per year. Site F3-1, West Pan- 
guitch, will also provide 58 acre-feet additional root-zone water from 
increased efficiency through regulation. Estimated benefits are $2,220 
per year. Recreation potential at Site F3-1, West Panguitch, will pro- 
vide a minimum of 17 surface acres and 150 acre-feet for permanent fish 
culture. Estimated fishing benefits are $1,700. The benefit cost ratio 
for this structure with primary and secondary benefits is 1.3:1. (Table 69) 


The campground facilities for 15 family units and 1 group unit will 
provide annual benefits of $3,000. ‘The benefit cost ratio is 2.7:1. 


System improvement will eliminate the present average annual 200 
acre-feet of root-zone deficit. An additional benefit will result from 
changed cropping pattern and labor savings. Total annual estimated ag- 
ricultural water management benefits associated with canal lining is 
$16,030. The benefit cost ratio for canal lining for primary and sec- 
ondary combined is 1.1:1. 


It is assumed that there would not be any change in land use in 
the flood plain. Land enhancement benefits were not evaluated. Local 
secondary benefits for Site F3-1, West Panguitch, are $1,150. Local 
secondary benefits for the campground are $450 and for canal lining are 
$4,955 per year. Total local secondary benefits are $6,555. 


The benefit cost ratio for all works of improvement, including pri- 


mary and local secondary benefits, is 1.1:1. The benefit cost ratio 
excluding local secondary benefits is 0.9:1. 
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Coordinated planning with Watersheds F-1 and F-2 is recommended 
for long-range developments. This would permit full development of com- 
mon groundwater reservoirs and utilization of return flows from irriga- 
tion systems. 


Planning for Site F3-1 could be altered to exclude flood detention 
if Panguitch Channel improvements were expanded. 
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ADDENDUM 


Method of changing annual costs from present 
analysis to other interest rates 


The Watershed Investigation Reports show results of project 
evaluations at 3% percent interest. Since interest rates are subject 
to change each July 1, a simple adjustment curve was developed so 
that the reader could recompute annual costs at varying interest rates 
between three and eight percent. Actual annual cost computations 
would be slightly less than those computed by extrapolating from the 
curve for canal lining but more for reservoirs. 


This adjustment curve can be used by reading the value along 
the curve corresponding to the selected interest rate shown. For 
example, suppose you wanted to know annual canal lining costs for 
Watershed D-1 which has an annual cost at 3% percent interest of 
$133,000, At an interest rate of 5% percent, for example, the 
interception of the index axis and this rate would be 1.45. By 
multiplying $133,000 by 1.45 a new annual cost of $192,800 can be 
computed, 


INDEX 


3 4 3 6 7 8 
INTEREST RATE 
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